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PREFACE. 


Th£  three  following  essays,  though  somewhat 
connected  in  subject,  are  yet  each  distinct  and  com- 
plete in  themselves,  having  been  originally  composed 
at  different  times  and  with  separate  objects.  Hence 
there  will  probably  be  found  in  some  parts  repetitions  : 
but  on  the  whole  it  appeared  preferable  to  allow 
these  to  remain,  rather  than  by  omissions  and  altera- 
tions to  render  less  complete  and  continuous  the 
argument  of  each  essay  in  itself.  And  the  few 
topics  which  belong  to  them  in  common  will,  in  most 
cases,  be  foimd  treated  tmder  somewhat  different 

'^    aspects,   according   as   the   particular  argument  in 

;X  each  instance  required. 

\^-i  The  First  Essay  consists  mainly  of  an  amplification 
of  a  few  paragraphs  in  my  paper  **  on  Necessary 

"^  and  Contingent  Truth "  in  the  Oxford  Ashmolean 
Memoirs,   1849,  in  reference  to  which   I  felt  it 
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desirable  to  ezpl^n  and  illustrate  some  points  there 
but  imperfectly  treated,  as  well  as  some  other  topics 
related  to  them,  and  which  have  of  lat«  years  been 
the  subject  of  considerable  discussion;  some  of 
which  were  also  considered  in  my  work  on  "the 
Conneiion  of  Natural  and  Divine  Truth,"  1838. 
More  precisely,  the  subjects  of  the  primary  grounds 
of  inductive  reasoning,  and  the  theory  of  Causation, 
have  long  since  appeared  to  me  to  be  commonly  in- 
volved in  much  confusion  of  thought,  which  has,  as  I 
think,  been  rather  increased  than  diminished  by 
some  recent  discussions  irom  which  we  might  have 
hoped  for  greater  enlightenment ;  —  and  which  ap- 
pears to  me  to  be  the  source  of  many  unhappy 
difficulties  and  objections  connected  with  the  so- 
called  doctnne  of  "  final  causes,"  and  the  evidences 
of  natural  theoli^  generally. 

To  the  object  of  clearing  up  some  of  these  diffi- 
culties, and  inculcating  better  views,  some  parts  of 
my  fonner  work  last  referred  to  were  devoted :  And 
to  the  argument  there  pursued  (so  &r  as  I  am  aware) 
no  substantia]  objections  have  been  alleged.  Yet  the 
frequent  reproduction  of  the  same  original  confusion 
of  language   and   thought,  in   otherwise   able   and 
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valuable  writings  at  the  present  day^  renders  it  not 
useless  to  recall  attention  to  some  of  those  considera- 
tions by  which^  I  belieye,  the  whole  subject  is  put  on 
a  more  satisfactory  and  imobjectionable  basis. 

Many  of  these  topics^  it  will  be  evident  at  first 
sight,  are  coextensiye  with  those  so  elaborately  and 
profoundly  treated  in  Dr.  Whewell'sPhilosophy  of  the 
Inductive  Sciences  and  in  Mr.  Mill's  Logia  IS  I 
have  made  very  few  specific  references  to  either  of 
those  treatises,  it  has  arisen  from  no  want  of  respect 
and  consideration  for  either  of  the  distinguished 
authors ;  but  rather  from  an  opposite  feeling  of  high 
general  esteem  for  the  ability  with  which  they  have 
treated  the  subject,  I  entertained  an  unwillingness 
to  appear  to  enter  into  direct  controversy,  in  some 
material  questions  on  which  I  have  been  constrained 
to  hold  opinions  somewhat  difiering  from  tiiose  of  both 
writers. 

If  the  grounds  on  which  I  maintain  my  views 
shall  be  found  sufficientiy  indicated  and  explained,  I 
trust  the  candid  reader  will  be  as  well  prepared  to 
come  to  an  unbiassed  opinion  on  the  points  in  ques- 
tion as  if  they  were  urged  with  a  greater  degree  of 
critical  detail ;  and  the  opinions  which  I  controvert 
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will  be  equally  marked  out^  without  more  minute 
reference  to  the  particular  authors. 

The  Second  Essay  was  called  forth  by  a  perusal  of 
the  two  able  and  interesting  works  on  the  question 
of  the  Plxurality  of  Worlds,  which  have  of  late  at- 
tracted such  an  unexpected  degree  of  public  atten- 
tion ;  an  interest  which,  even  up  to  the  moment  of 
bringing  out  this  volume,  does  not  appear  to  have 
abated,  if  we  may  judge  from  the  several  other  pub- 
lications since  announced  on  the  same  question. 

With  respect  to  the  author  of  the  '^  Essay  on  the 
Plurality  of  Worlds,^'  while  it  would  be  absurd  to  pre- 
tend  ignorance  of  his  real  eminence,  I  have  through- 
out felt  it  would  at  the  same  time  be  improper  to  refer 
to  his  opinions,  otherwise  than  as  those  sustained  by 
the  masked  character  under  which,  doubtless  for  the 
greater  freedom  of  such  discussion,  he  has  thought 
fit  to  Tea  academical  dignity. 

The  controversy  itself,  as  to  the  question  of  inha- 
bited worlds,  appears  to  me  of  comparatively  little 
moment :  it  is  rather  for  the  sake  of  more  general 
considerations  involved,  that  I  have  been  led  to 
enter  into  the  discussion,  and,  in  some  measure,  to 
hold  the  balance  between  the  two  disputants.  Those 
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broader  principles  ore  closely  connected  with  the 
subject  of  the  First  Essay. 

Hie  collateral  queetioDS  introduced  into  the  Second 
Bssay  have  alao  an  immediate  bearing  on  the  sub- 
ject of  the  Third.  The  inquiry  into  the  pretent  con- 
dition of  planetary  worlds  is  closely  connected  with 
that  of  their  past  state  and  probable  ori^n;  and 
this  with  the  general  question  of  the  history  of  cre- 
atimt,  so  &r  as  it  can  be  traced  on  phyncal  grounds. 
But  this  subject,  agfun,  is  one  which  has  of  late  years 
eztenavely  occupied  the  public  attention ;  especially 
from  the  extraordinary  popularity  attuned  by  the 
"  Vestiges  of  the  Natural  Hbtory  of  Creation," 
and  the  controversies  to  which  that  work  has  given 
rise.  In  tiioee  controversial  discussions,  it  cannot  but 
be  matter  of  r^ret  that  so  acrimonious  a  tone,  little 
suited  to  eliciting  the  truth,  should  have  been  adopted 
by  some  of  the  writers.  Hence  it  seemed  to  me 
that  a  more  calm  and  philosophical  analysis  of  the 
whole  question  was  much  needed;  and  in  some  mea- 
sure to  supply  such  a  review  of  the  general  principles 
and  grounds  on  which  all  speculations  of  the  kind 
should  be  conducted,  as  well  as  to  examine  dispassion- 
ately into  the  alleged  religious  bearings  of  any  the- 
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ones  by  which  some  part  of  the  steps  and  processes 
of  creation  might  be  explained^  has  been  the  aim  of 
the  Third  Essay. 

It  should  perhaps  be  expressly  observed  that  if,  in 
those  passages  where  I  have  spoken  of  the  evidences 
of  natural  theology,  I  have  professedly  restricted  my 
remarks  to  the  /zAy^caZ  portion  of  the  argument, — ^it  is 
not  from  at  all  disparaging  or  overlooking  the  moral 
and  metaphysical  portions,  that  I  have  not  adverted  to 
them,  but  solely  because  they  are  not  immediately 
connected  with  the  more  direct  object  of  these  Essays, 
already  extended,  perhaps,  to  too  great  a  length* 

A  similar  remark  ought,  also,  to  be  made  with 
respect  to  the  very  brief  and  inadequate  mention 
made  of  some  other  points  of  deeper  import  to  the 
belief  in  revelation ;  to  which  I  could  willingly  have 
devoted  a  more  extended  discussion  than  it  was  pos- 
sible within  my  present  limits  to  give  them. 
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ON  THE  SPmiT  OF 

THE   INDUCTIVE  PHILOSOPHY. 


r 


;  1  — THE  INDUCTIVE  PRINCIPLE. 


"OpmioQiun  commenia  delet  dies, 
Natnrs  jadida  conGznaL" — Cic. 

The  diaracterietic  nature,  geniuB,  and  grounds  of  introduc- 
the  inductive  philosophy  have  been  much  discussed  morki. 
of  late  years,  and  under  considerable  varieties  of 
view,  by  different  parties.  Whilst  some  have  carried 
out  their  view  of  its  principles  into  metaphysical 
abstractions  often  hardly  intelligible,  others  have 
sought  to  narrow  them  to  the  results  of  mere  sen- 
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sible  experience ;  aod  whilst  the  one  would  connect 
its  aims  with  a  higher  intellectual  philosophy,  even 
verging  on  the  mjBtical,  the  other  school  would 
lower  ite  objects  to  the  mere  empire  over  matter, 
and  the  attunment  of  utilitarian  ends, 
n  More  precisely,  an  inquiry  into  the  essential 
grounds  and  principles  of  induction  involves  the 
more  general  question  of  what  has  been  termed  "tbs 
fundamental  antithesis"*  of  sensations  and  ideas, 
facta  and  theories;  in  a  word,  of  two  essentially- 
distinct  and  independent  sources  of  all  knowledge* 
the  external  and  the  internal  - —  observation  by  the 
senses,  and  ideas  originating  in  the  mind  itself; 
while  it  ia  only  by  the  application  of  the  latter  to 
reduce  to  eyetem  the  materials  supplied  by  the 
former,  that  any  real  philosophical  tbeoiy  can  be 
constructed,  the  crude  results  of  observation  be 
converted  into  an  inductive  theory,  or  sense  elabo- 
rated into  science. 

Thus  ideal  conceptions,  the  pure  offspring  of 
mind,  the  mere  creatures  of  intellect,  seem  to 
exercise  a  sort  of  plastic  power  over  the  mass  of 
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material  results,  giving  them  a  fresh  character  and 
scientific  significance;  and  thus  we  are  enabled  to 
make  that  ascent  from  fiu^ts  to  laws^  fronn  hiws 
to  causes,  which  is  the  aim  and  boast  of  the  in- 
ductive philosojJiy.  Sudi  views,  carried  out  in  some 
instances  to  E^)eculations  of  a  kind  still  more  re- 
mote and  hardly  comprehensible^  have  been  adopted 
by  many  at  the  present  day:  while,  on  the  other 
Band,  the  ''positive  philosophy"  is  characterised  by 
a  tendency  to  the  contrary  extreme  of  discarding 
all  reference  to  those  higher  intellectual  principles, 
reducing  all  science  to  the  naked  results  of  obser- 
Tation  and  calculation,  and  all  idea  of  causation  to 
tliat  of  mere  invariable  sequence  of  phenomena, 
tn  looking  more  precisely  to  the  meaning  of  the  Meaning  or 

/     ,  the  term 

tenn  experience,  if  we  understand  it  literally  as  the  "  expe- 
rience." 
\4  mere  ooUeciion  of  facts,  such  as  sense  and  observation 

directly  Aimish,  and  the  rejection  of  everything  which 
18  not,  in  this  restricted  sense,  properly  learnt  by  it, 
then^  indeed,  there  is  an  end  put  to  all  really  scien- 
tific or  philosophical  investigation ;  and  beyond  the 
narrow  drcle  of  those  facts  we  can  never  enlarge  our 
conceptions  or  raise  our  contemplations. 
The  slightest  consideration,  however,  will  show 

B  3 
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Induction     that  the  tehn  experience^  even  in  the  simplest  case, 

implies 

more  than    must  be  understood  in  a  wider  sense :    whilst  the 

sensible  ex- 
perience,     logical  analysis*  of  induction  exhibits  a  syllogism 

in  which  a  large  assumption  is  necessarily  implied, 
beyond  and  independent  of  any  accumulation  of 
facts.  Thus  every  induction  is  seen  essentially  to 
involve  a  certain  amount  of  hypothesis ^  —  a  certain 
assumption  of  more  than  the  bare  facts  themselves 
seem  strictly  to  warrant.  We  form  intellectual 
conceptions  of  a  nature  more  general  than  th& 
mere  enumeration  of  a  number  of  instances,  how- 
ever many ;  and  thus  supply  **  the  string  on  which  *• 
(as  Dr.  Whewell  happily  expresses  it)  "  the  pearla 
are  hung ; "  and  perceive,  according  to  the  illus- 
tration of  another  able  writer  f,  how  *' philosophy 
proceeds  upon  a  system  of  credit,  and  that,  if  she 
never  advanced  beyond  her  tangible  capital,  hes 
wealth  would  not  be  so  enormous  as  it  is." 

It  is  certainly  not  the  mere  number  of  instance  < 
which  constitutes  the  strength  of  an  inductive  con- 
clusion; but  it  is  the  kind  and  quality  of  them,  a^ 


•  See  Archbishop  Whately*8  Logic,  book  iv.  ch.  i.  §§  1.  2. 
t  Outlines  of  the  Laws  of  Thought  (p.  312.),  by  Rev.  W.  Thomson 
M.A. :  London,  1849. 
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bearing  on   the   manifestation  of  the   existence  of 

cert^    relations    among    them,    connecting    them 

togethei  by    analogy.      If   the  int^vidual  facts  be 

thus  connected,  or  of  the  right  sort,  a  comparaUvelj 

tmaU  nuTnier  of  them  will  be  convincing,  when  in 

o^er  cases   the   most  laborious  accumulation  will 

be  fruitlesB  and  unsatisiactory,  as  wanting  in  a  real 

connection  of  analogy.     When,  however,  that  essen- 

^  condition  is  eecured,  it  then  infallibly  happens 

(la  has  been  well  said)  that  a  "  vague  and  local 

idea  .  .  ,  ,  passes  through  the  mint  of  a  very  few 

deciinve  ezperiment«  into  the  treasury  of  accepted 

truths."* 

In  arriving  at  any  general  inductive  conclusion,  wh«t  it  b 

which  i< 
then,  tomethina  is  clearly  superadded  to  the  mere  luperaddBi 
^  J         r  toKn^Ue 

mass  of  facts;  the  question  is,  what  is  it?     In  the  Ocu. 

simplest  case,  that  of  knowledge   acquired  by  the 

KDses,  something    more   than    mere    sensation    is 

implied:  besides  sensations  conveyed  to  the  mind, 

there  must  be  corresponding  ideas  excited  or  formed 

in  it    All  observation  which  involves  mind  involves 

Huory:   the  facts  of  sense  must  be   idealised.     Of 

*  Rev.  W.  v.  Harcoart'a  Utter,  &c.,  PhU.  Mag.  1816,  p.  76. 
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Supposed 
inherent 
faculty  or 
principle. 


the  truth  of  this  no  reflecting  person  entertains  a 
doubt :  the  sole  question  is^  how  it  is  effected^  and 
whence  these  ideas  are  formed. 

According  to  one  school,  these  phenomena  are 
referred  to  a  peculiar  principle,  supposed  to  be 
implanted  in  the  mind,  not  to  be  further  analysed : 
a  special  faculty,  producing  a  distinct  mode  of 
conviction;  a  kind  of  assurance,  prior  to  and  in- 
dependent of  external  sense,  and  derived  from  the 
interior  resources  of  reason;  an  inherent  intel- 
lectual element,  which  warrants  us  in  extending 
our  conclusions  beyond  the  mere  limits  of  obser- 
vation, and  in  inferring  intuitively  and  cert^nly 
the  future  or  imknown  from  the  past  or  known. 
Or,  more  precisely,  certain  fundamental  concep- 
tions are  supposed  primarily  and  origmally  formed 
within  the  mind  itself,  derived  somehow  from  its 
interior  resources,  without  any  reference  to  external 
sensation ;  and  the  introduction  of  these  conceptions 
(differently  modified  according  to  the  nature  of  the 
respective  subjects)  impresses  the  proper  form  on 
the  collected  facts.  And  it  is  from  the  frindamental 
ideas  thus  entering  into  combination  that  the  attri- 
butes  of   universality   and   necessity   are  acquired 
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bj  our  coQclu^one  and  belief,  and  a  certainty  attained 
iHi  a  priori  grounds  wliicli  no  mere  observation  could 
faniish. 
Another  acliool,  diBcarding  all  reference  to  any  Anotber 

btaitiTe  or  internally  created  ideas,   analyses  tbe  Gndiul 

proccn  of 

intellectual   process    into   its   elements,  and  shows  ■b»ti»cUon 

ind  gene- 

that  througb  successive  steps  of  abstraction,  from  t»ii«ttoii. 

the  Bimple  collection  of  facte,  we  advance  to  theories, 
vhich  are  true  just  in  proportion  as  we  are  guided 
by  tbe  i^bt  perception  of  analogy  and  the  im- 
portant rule  of  correcting  one  generalisation  by 
another,  and  thus,  that  alt  knowledge  is  ultimately 
derived  from  observation. 

The  theory   of   intuitive   or    internal  principles  idMofin- 
^  _  hiltlve 

Dndoubtedly  appeals  powerfully  to  the  imagination.  pDndpim 

Nothing  seems  more  natural  or  plauuble  than  to 

refer  everything  to  ultimate  principles  originating 

in  tlie  mind :  it  saves  the  labour  of  further  analysis* 

uid  supplies  a  spedous  explanation  of  intellectual 

[^omena,   which   seems  to  gratify   at   once   the 

desire  of  penetrating  the  secrets  of  our  nature  and 

the  love  of  the  mysterious,  in  appealing  to  great 

but  hidden  causes  within  us :    a  species  of  occult 

philosophy,   which   seems    eminently   to   harmonise 
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with  the  mystidsiiig  tendencies  of  the  age;    bu 
which,  nevertheless,  appears  to  be  conceived  in  »- 
spirit  very  opposite    to    that  of  the    simple    ani 
positive   diaracter    of  the   inductive   method,   and^ 
though  sanctioned  by  great  names,  seems  rather  to 
be  a  retrograde  movement,  and  to  evince  a  lingering' 
attachment  to  the  scholastic  mysticism,  or  to  be  in. 
some  sense  a  revival  of  it. 
Ought  to  be       That  we   are  naturally  prone  to  entertain  suck 

Aoalyted  up  ^ 

totimpier     notions  may  be  very  true;  yet  it  may  happen  in 

elementa. 

this,   as  in  many  other  instances  of  what  we  are 

prone  to   do,    that  we  do  wrong.     But  the  more 

strict  metaphysical  inquirer  will  acknowledge  that 

it  is  unphilosophical  to  imagine  peculiar  and  unknown. 

mental  principles,  if  processes  carried  on   througls. 

already  acknowledged  intellectual  powers  can  b^ 

shown  to  suffice  for  explaining  the  facts. 

In  the  present  instance,  indeed,  as  in  other  in — 

quiries,  it  may  be  perfectiy  allowable  in  the  firs 

instance  to  set  down  any  outstanding  class  of  phe 

nomena  as  provisionally  something  sui  generis^  an 

of  an  elementary  character,  just  as  in  chemistr 

we   may  regard   any   new  substance  as  elementa 

while  it  is  as  yet  uhdecomposed ;  but  still  it  is  th 
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aim  of  the  chemist  to  decompose  it  if  he  can.  In 
the  game  way  there  may  be  a  multitude  of  ideas, 
iiDpregsiona,  intellectnal  eensations,  aod  the  lite, 
which  may  at  first  seem  like  elementary  principles ; 
bat  which,  nevertheless,  it  should  be  the  aim  of 
the  Detaphysical  analyst  to  reduce  into  their  com- 
ponent simpler  elements  if  posuble. 

In  such  cases  the  powers  of  ima^nation  may  be  Power  of 

inuglDa- 
^pealed  to ;  and  doubtless  those  powers  are  suffi-  tion. 

(nently  prolific  in  euggeetjiig  theories.  The  minds 
of  tie  ancient  philosophers  teemed  with  speculative 
schemes  of  nature  before  any  study  of  facts  had 
furnished  them  with  substantial  materials.  Hum- 
boldt has  well  observed,  that  "long  before  the  dis- 
covery of  the  New  World  it  was  thou^t  land  could 
be  seen  in  the  west  from  the  Canaries  and  the 
Azores.  They  were  phantasms  not  produced  by  any 
eitiaordinary  re&action  of  the  rays  of  light*  but 
■>>erely  by  a  longing  for  the  distant,  for  that  which 
hes  beyond  the  present  The  natural  philosophy  of 
the  Greeks,  and  the  physics  of  the  middle  ages  and 
even  of  much  later  centuries,  presented  swarms  of 
such  fantastic  forms  to  the  imagination.  The  mental 
^e  atill  essays  to  pass  the  horizon  of  limited  know- 


12  INDUCTIVE  PBINCIPLE.         [Essay  L  §  i. 

ledge  even  as  the  material  eye  endeavours  to  pierce 

the  natural  horizon  from  an  island  height  or  shore. 

Faith  in  the  imusual  and  wonderful  gives  definite 

outlines  to  every  product  of  imagination ;    and  the 

realm  of  fancy^    a   strange  land  of  cosmological, 

geognostial;  and  imaginative  dreams^  is  incessantly 

blended  with  the  world  of  reality."* 

Yet  mere  imagination,    however    powerful  and 

prolific,  will  avail  littie  for  creating  any  theories 

which  will  stand  the  test  of  observation,  or  which 

have  any  real  application  in  nature. 

Something        But,  from  consideriiifir  the  nature  of  our  gene- 
more  than  ^  ^ 

|n»«*n*-  ralisations,  it  is  argued,  tiiat  we  must  necessarily 
obtain  ideas  from  same  other  source  than  sense,  or 
tiiat  tiie  mind  possesses  a  peculiar  power  or  fiEUSulty 
of  acquiring  a  higher  degree  of  certainty  from 
within  than  experience  can  give  from  without  Or, 
again,  it  is  sidd,  in  such  cases  as  mathematical 
theorems,  tiie  mind  attains  certainty  quite  inde- 
pendentiy  of  experience;  whilst  in  other  cases, 
such  as  limited  inductions  in  subjects  littie  known, 
it  has  no  certainty  beyond  the  mere  facts  which  are 
directiy  presented  to  it.    Why,  then,  is  the  mind 


*  Cosmos,  p.  94.,  1st  trans^ 
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SO  confident  in  one  case  and  so  cautious  in  the  other, 
unless  there  be  a  real  difference  in  the  faculties 
brought  into  play  in  the  two  respective  cases  ? 
When  we   analyse  the   process  logically,  it  is  Logical 

analysis  of 

manifest  that,  in  induction,  what  is  superadded  to  induction, 
a  mere  collection  of  facts  consists  precisely  in  the 
assumption  '^  that  all  phenomena  of  the  kind  in  ques- 
tion are  similar  to  the  few  actually  examined** 
The  question,  then,  is  reduced  to  tiiis.  How  does  Origin  of 

this  as- 

the  mind  come  to  make  this  universal  assumption,  sumption, 
and  to  be  so  firmly  convinced  of  its  truth? 

In  the  first  place,  I  think  it  will  be  allowed,  on  Mental  pro- 
cesses c 
reflection,  that  general  conceptions  of  this  kind,  riedon 

uncon- 

however  apparentiy  abstract  in  their  nature,  may  sciousiy. 
1)6  created  in  our  minds  by  very  simple  causes, 
of  whose  operation  we  may  yet  be  quite  im- 
conscious.  There  is  nothing  of  which  we  are  less 
conscious  than  tiie  acquisition  of  the  commonest 
ideas  by  daily  experience,  and  the  successive  and 
gradual  generalisation  of  that  experience  by  tiie  pro- 
cess of  abstraction  ;  and  in  this  way  we  constantiy 
obtjun  (without  being  aware  of  it)  numberless  pre- 
possessions and  convictions  far  stronger  than  any 
systematic  demonstrations  can  supply. 
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Assumption 
of  the  uni- 
formity 
nature. 


The    primary   assumption    involved    in    all    in- 

formity  of    ductlon  is  ^  the  presumed  uniformity  of  phenomena, 

or  the  conformity  of  other  facts  of  the  same  class 

with  that  imder  examination   to  the   same  law  or 

type. 

Idea  of  It  is,  then,  perfectly  true  that  no  inductive  pro- 

generalisa-  .  /.     r  • 

tion  derived  ccss  Can  advance   without    the  cLSsumption  of  this 

from  gra- 
dual expe-    generalising   principle^   which  is,    nevertheless^    ante^ 

rience. 

cedent  to  the  particular  class  of  experimental  testis 
monies  IN  THAT  INSTANCE  appealed  to.  But  what 
I  would  particularly  dwell  upon  is,  that  it  is  not 
antecedent  to  ALL  experience ;  it  is  some  principle 
already  established  in  the  mind  by  previous  abs- 
tractions, remotely  derived  from  previous  expe- 
rience, and  specially  extended  by  ANALOGY  beyond 
the  precise  limits  of  actual  observation  in  this  in- 
stance. 
Proneness         It  is  true  that  there  exists  in  the  human  mind  a 

to  hasty 

generaiisa^  Strong  natural  propensity  to  draw  hasty  inferences, 
to  generalise  too  rapidly,  and  to  deceive  ourselves 
by  erecting  conclusions  on  very  unsubstantial  and 
insufficient  data ;  and  this  is  closely  associated  with 
the  fondness  for  tracing  resemblances ;  being  pleased 
with  imiformity  and  the  contemplation  of  analogy, 


tion. 


V  ^ 
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Kal  or  imagined,  where  there  are  often  but  slight 
indications  of  it,  or  even  where  the  appearances  of 
it  are  in  reality  altogether  fallacious. 

These  propensities  are  evinced  more  or  less  strongly 
in  different  minds  in  the  earliest  exercise  of  their 
powers :  and  though  in  matters  of  common  life  and 
eyery-day  occurrence  they  are  soon  and  effectually 
subjected  to  the  corrective  process  of  enlarging  ex- 
perience and  reflection,  which  the  pressing  necessities 
of  daily  existence  force  upon  us ;  yet  in  other  sub- 
jects, such  as  those  of  abstract  speculation  or  philo- 
sophical inquiry,  it  may  be  long  before  they  receive 
so  salutary  a  check,  or  at  least  before  they  come 
to  be  really  well  regulated  by  rational  principles. 

Our  FIBST    inductions    are    ALWAYS    imperfect    Generalisa- 

tioiu  imper. 

AKD  inconclusive  ;  wc  advance  towards  real  evi-  feet  at  first, 

corrected 

dence  by  successive  approximations ;  and  accordingly  by  increas. 

Ing  ex- 

we  find  fidse  generalisation  the  besetting  error  of  perience. 
iDost  first  attempts  at  scientific  research.  The 
Acuity  to  generalise  accurately  and  philosophically 
requires  large  caution  and  long  training ;  and  is  not 
Ailly  attained,  especially  in  reference  to  more  general 
views,  even  by  some  who  may  properly  claim  the 
title  of  very  accurate  scientific  observers  in  a  more 
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Tendency 
evinced  in 
dliTfrent 
degrees. 


Feeble  in 

earlier 

{ttageii. 


limited  field*  It  is  an  intellectual  habit  which 
acquires  immense  and  accumulating  force  from  the 
contemplation  of  wider  analogies;  and  in  any  one 
case  our  conviction  of  inductive  truth  is  largely 
built  up  on  past  trial  of  its  soundness  in  other  cases; 
and  from  the  perpetual  multiplication  of  such  cases 
it  obtains  a  perpetually  progressive  character  of 
greater  certainty,  increasing  in  a  rapidly  accelerated 
ratio  as  experience  enlarges. 

By  trial  of  theoretical  suggestions  in  succession, 
and  only  after  repeated  failure,  we  learn  their  erro- 
neous nature.  But  thus  by  acquiring  more  caution 
and  confidence  and  adopting  better  conjectures,  we 
revise  and  amend  our  attempts,  and  learn  to  proceed 
on  more  sound  principles,  imtil  we  gain  a  habit  of 
generalisation  worthy  the  name  of  inductive  power. 

Again,  the  tendency  to  make  tiie  primary  induc- 
tive assumption,  and  the  extent  to  which  it  reaches, 
admit  of  many  degrees.  It  is  found  in  its  higher 
perfection  in  those  comprehensive  views  which  con- 
stitute the  discoveries  of  tiie  greatest  philosophers, 
and  in  varied  inferior  degrees  in  other  iuBtances. 

In  the  order  of  time,  also,  it  is  always  evinced 
with  far  less  effect  in  the  earlier  stages  of  scientific 
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deTelopment,  and  with  more  full  and  perfect  force  in 
its  later  progress ;  whether  m  the  Infancy  of  science^ 
or  of  llie  experience  of  an  individuaL 
Bnt  as  the  cultivation  of  inquiry  advances^  the  Gains 

strength  by 

inductive  process  by  habitual  exercise  derives  force  "dvancc  of 

experience. 

80  naturally  and  insensibly,  that  the  mind  is  utterly 
nnconscious  of  its  acquirement ;  and  hence  it  is  that 
we  readily  give  way  to  the  very  natural,  but  mis- 
taken persuasion,  that  the  generalised  idea  is  some- 
thing inherent,  or  created  out  of  the  intrinsic  powers 
of  reason  itself. 
And  in  any  case  even'  of  the  most  limited  indue-  And  from 

absence  of 

tioD,  there  is  one  argument  on  which,  more  than  any  contradic- 

tory  cases. 

otiier,  we  always  fall  back  with  perfect  confidence, 
and  which  really  constitutes  the  main  force  of  the 
evidence,  viz.  the  assurance  that  if  there  be  any  fatal 
nceptUm  to  the  law  or  truth  supposed  to  be  esta- 
blished, it  will  soon  be  sure  to  manifest  itself  The 
non-occurrence  of  such  an  exception  against  a  sup- 
posed law  is  a  far  stronger  argument  than  the 
occurrence  of  hundreds  of  instances  in  its  favour : 
Uid  this  consideration  probably  operates  far  more 
Btrongly  with  most  minds  than  any  abstract  prin- 
ciple of  conviction. 

C 
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No  intui-  If  there  be  any  force  in  what  has  been  advanced, 

tkiD  of  ei-    then,  instead  of  any  piimary  or  inherent  prin<uple, — 

truUi.  any  original  element  of  the  mind,  enabling  it  to  see 

the  outward  world  blindfold,-^  any  intuitive  internal 

power  to  create  external  facta,  any  authority  derived 

solely  fix)m  the  interior  resources  of  pure  reason  to 

show  us  physical  and  material  things  without  re- 

The  cue      ference   to  the   senses,   or    the  like,  —  the   simple 

naolnble 

Into  the       analysis   of  the   case  would  lead  us   to   the   more 

sober  belief  that  the  source  of  inductive  cer- 
tainty, that  certainty  beyond  the  mere  limits  of 
sense,  that  superstructure  hirger  than  any  found- 
ation of  &cts,  is  accounted  for  by  natural  and  ac- 
knowledged proceBses. 

It  arises  in  the  first  instance  out  of  the  power  of 
ahttraction,  acting  with  unconsciouB  force  and  power-   | 
fill  rapidity,  by  whose  ud  the  mind  creates  what  are   | 
indeed  new   conceptions,  yet    formed  only  out   of 
materials  already  furnished,  and  this  not  by  addition, 
but  by  tidttractum  of  properties  and  particulars. 

Above  all,  the  process  derives  its  whole  force  from 
the  discovery  and  acceptance  of  sound  and  well- 
firamed  analogies,  or,  as  I  have  elsewhere  said,  th£ 


I  Soul  OF  Induction  ib  Analogt;    and  higher, 
laoit  efficacious,  and  more  enduring,  as  the  analogies 
tdi^iteii  are  more  strictly  accordant  with  the  real 
iumouiee  of  nature. 
Hie  application  of  a  lugher  reasoning  to  the  mere  ippitcmUon 

of  IBBthC- 

&ct8  of  obserration  which  essentially  constitutes  nutiod 
tdaux  throughout  a  large  extent  of  physical  : 
earch,  is  mainly  effected  by  the  application  of  those 
ystems  of  abstract  and  necessary  mathematical  truth 
rbich  hare  been  independently  deduced  from  ab- 
tractions  respecting  quantity  in  its  seTeral  species 
tlieniselves  derived  not  less  originally  from  ex- 
eriencea  of  sensible  eztenmon,  division,  and  nume- 
ation),  whence  spring  quantitative  laws  and  mathe- 
natical  theories,  which  confer  on  the  inductive 
esolts,  whenever  they  can  be  applied,  a  character 
if  increarang  certainty  and  power  arising  from  the 
ligfaer  capacity  for  generalisation.  Thus  the  two 
ystems  react  on  each  o^er,  and  we  are  often  en- 
ibled  to  carry  on  our  views,  and  predict  results  to 
rhich  no  mere  extension  of  observation  could  have 
xxiducted  us. 
The  process  of  inductive  generalisation  indeed 


phplnl 
truthi,  c(- 
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becomes  infinitely  more  rapid,  decisive,  and  weD- 
founded,  when  pursued  in  connection  with  the  de- 
ductive method.  The  applicatiou  of  mathematiol 
fonaulae,  if  found  to  apply  to  the  subject,  not  only 
leads  with  greater  readiness  to  general  laws,  but 
carries  with  it  a  powerful  presumption  in  many 
cases  that  it  is  really  the  exponent  of  some  actual 
and  higher  natural  analogy  which  we  could  never 
have  collected  from  any  mere  observation  of  facts. 
Such  instances  are,  indeed,  constantly  occurring 
.  in  various  degrees ;  hut,  in  some  particularly  Btriking 
cases,  have  evinced,  to  a  singular  extent,  the  coi^ 
respondence  between  the  real,  but  as  yet  unknown, 
laws  of  nature,  and  the  abstract  creatJons  of  mathe- 
matical conception :  as  in  the  well-known  instancee 
of  the  change  in  polarisation  predicted  by  Fresnel 
from  the  mere  interpretation  of  an  algebraic  symbol, 
and  the  fact  of  conical  and  cylindrical  refraction  anti- 
cipated from  the  mathematical  theory  by  Sir  William 
Hamilton. 

But  this  assertion  of  ^  priori  evidence  is  some- 
times made  with  reference  to  the  primary  prind- 
pies  of  all  natural  philosophy — the  laws  of  motion 
and  of  equilibrium- — whether  in  eolida  or  fluids.    It 


:  I.  5  t]      INDDCTITE  PBINCIPLE.  31 

eged,  tliat  what  is  announced  as  the  first  law  of  liwi  of 
on,  though  it  may  be  attested  by  constant  ex- 
mce,  has  jet  in  itself  evidence  arising  out  of  the 
re  of  the  case  beyond  all  experience, 
ow,  in  the  first  place,  I  would  observe,  that 
very  notions  of  a  body  in  unifoim  rectilinear 
on,  or  of  forces  acting  on  it,  are  essentially 
)  of  experience,  and  certainly  could  have  no 
ication  without  reference  to  the  real  existence  of 
XT  and  force. 

;  may  be  maintained  that  the  law  of  inertia — 
a  body  will  ret^n  motion  communicated  to  it 
-  the  direct  impulse  has  ceased — is  at  least 
icible  as  a  consequence  from  higher  first  prin- 
ts ;  but  still  those  principles  are  themselves  no- 
g  else  than  mere  simple  facts,  or  properties  of 
XT,  derived  from  experience. 
:  is  sometimes  alleged  that,  to  assert  that  a  body, 
to  itself,  will  go  on  in  uniform  rectilinear  mo- 
Jbr  ever,  is  presumptuously  to  assert  what  no 
rienee  can  ever  justify ;  and,  therefore,  if  ad- 
ed  at  all,  can  only  be  received  as  an  intellectual 
b  derived  from  i  priori  principles.  But  such 
Jexity  would  be  removed  if  we  only  put  the 
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proposition  thus:  a  body  in  motion,  &c.,  mtist 
EITHER  go  on  for  ever,  or  its  motion  must  be 
changed  or  stopped;  but  whatever  changes,  stops, 
or  retards  it,  is  a  new  force  acting  upon  it,  and  the 
question  is  then  reduced  to  an  examination  of  the 
action  of  that  force. 
Equni-  Again,  it  has  been  sometimes  asserted,  that  the 

brium. 

first  principle  of  equilibrium — the  foundation  of  tiie 
doctrine  of  the  lever  —  is  axionuUic  or  self-evident.  ; 
Yet,  without  going  further,  it  is  obvious  that  the 
very  idea  must  imply  at  least  the  existence  of 
matter,  capable  of  being  acted  upon  by  such  a  force 
as  gravity  tiirough  the  intervention  of  something 
material  corresponding  to  the  inflexible  straight  line 
of  theory;  —  ideas  which  can  only  have  been  ob- 
tidned  ultimately  from  experience,  Wben  some 
such  principles  have  been  adopted,  we  can  then, 
and  then  only,  by  strict  deductive  reasoning  from 
them,  arrive  at  tiie  theorem  of  the  lever,  which 
we  find  confirmed  by  experiment.* 
Equal  pm-      jjj  jj^g  manner,  it  has  been  maintdned  that  the 

sure  ox  ' 

fluids. 


^  See  my  **  Essay  on  the  Laws  of  Motion,'*  and  *'  Essay  on  Necessaxy 
and  Contingent  Troth;"  Aihmolean  Memoirs:  Oxford,  18S7, 1S49. 
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first  principle  of  all  hydrostatics,  the  equal  pretmre 
offiuidt,  is  not  derived  from  experience,  but  that 
the  nuad  can  pronounce  on  its  a  priori  certainty. 
Undoubtedly  the  mind  can  infer  deductively  this 
great  law  of  fluids,  as  a  necestary  coTuequence  from 
certain  other  assumptions,  that  is,  when  certain,  yet 
more  elementary  properties  of  fluids  are  known, 
and  taken  as  the  basis  of  the  sdence,  but  not  others 
wise. 

The  nlterior   principles  to  which  the  nature  of  ^  ca°^ 
fluids  may  be  reduced,  may  have  been  differently  *™" "" 
viewed  and  traced  upwards  to  more  or  less  simple  ou'^, 
elements  by   different   philosophers,   but   all   have 
adopted,  and  must  adopt,  at  the  outset,  some  primary 
physical  tact  or  property  to  start  from.     The  more 
simple   and  general   the  property  referred  to,  the 
more  satisfactory  and  complete  is  the  reasoning; 
and   it  is  the  main  point  in  such   an  enquiry  to 
determine  what  are  ihe  fewest  and  simplest  principles 
we  can  assume,  in  proving  these  first  properties  and 
laws.     8til],  the  ultimate  principle,  however  simple> 
and  however  far  back  it  may  be   traced,   can   of 
necessity  be  nothing  else  than  some  physical  iact 
the  result  of  universal  observation ;  such  as  must 
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be   even  the   very  existence  of  fluids^  and  without 
which  no  reasoning  of  the  kind  coidd  be  appli- 
cable. 
Abstract  It  is^  indeed,  quite  conceivable  that  a  reasoning 

theory  may 

be  con-        being,  who  had  never  seen  a  fluid,  might  imagine 

ceived. 

and  create  theoretically  the  conception  of  such  a 

substance,  and  might  reason  mathematically  on  its 

properties,  such  as  would  follow  by  strict  deduction 

But  pbysi-    from  the  constitution  thus  assigned  to  it ;  but  this 

cal  observ- 
ation ne-      would  not  apply  to  anything  in  nature  until  it  were 

cessary  for 

application,  shown  by  experience  tiiat  tiiese  properties  were 
really  manifested  in  some  substance  to  which  *the 
theoretical  notion  might  be  referred. 

Example  of       This  is  no  imaginary  case :  it  actually  occurs  in 

tbe  undula- 

tory  theory,  the  speculations  pursued  by  so  many  philosophers 
on  an  imagined  setiiereal  medium.  From  the  assumed 
nature  of  such  a  purely  hypothetical  medium,  a 
supposed  assemblage  of  imaginary  molecules,  acted 
on  by  attractive  and  repulsive  forces  and  liable  to 
agitations  &om  without,  by  mathematical  reasoning 
the  whole  of  tiie  refined  and  complicated  theory  of 
undulations  has  been  deduced ;  which,  so  far,  might 
for  ever  remain  a  barren  but  most  beautiful  mathe- 
matical creation.     Independent  observation  gives  us 
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no  eTidence  of  the  existence  of  sucli  a  medium,  and 

the  theory  is  in  no  way  founded  on  experience. 

When,  however,  by  the  aid  of  the  eye,  the  pheno-  Ciuppiieii 

UllopUcKl 
mena  of  optics  present  themaelves,  we  find  a  vaat  ^^  "* 

iDtroduccd. 

range  of  such  phenomena  which  admit  of  a  complete 
explanation  on  the  assumption  of  this  hypothesis: 
here,  for  the  first  time  in  the  inquiry,  a  reference 
to  anything  experimental  or  sensible  comes  in. 
That  it  must  come  in  somewhere  is  clear;  yet  it 
would  be  absurd  and  untrue  to  say  that  such  theo- 
retical reaeooing  alone  can  g^ve  any  h  priori  cert^nty 
to  the  optical  &cts  or  laws  to  which  it  is  applied, 
which  must  after  all  have  been  first  founded  on 
some  small  basis  of  obserration.  Nevertheless,  such 
applications  of  mathematics  confer  the  highest  pre- 
tumption,  little  or  at  all  short  of  certainty,  for 
generalising  conclusions  actually  observed  to  be 
true  only  in  one  or  two  instances. 

To  take,  perhaps,  the  strongest   instance   which  indent 

■quart  of 

has  been  adduced.     The  law  of  force  or  intensity  tbedii- 
varying  as  the  inverse  square  of  the  distances,  it  is 
alleged,  and  doubtlees  with  truth,  is  a  oonception  of 
pure  reason  (so  &r  as  any  mathematioal  ooncepticm  is 
so)  from  abstract  geometrical  con^derations,  which 
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must  hold  good  in  any  kind  of  supposed  emaruztian, 
radiating  equally  in  all  directions  from  a  centre^  and 
undergoing  no  change  of  condition,  excepting  that 
due  to  distance  only. 

But  though  these  geometrical  ideas  throughout 
may  be  pure  creations  of  the  mind,  yet  the  idea  of 
any  such  emanation  of  actual  force,  however  abs- 
tract, must  have  been  derived  from  some  ideas  of 
experience,  and  certainly  can  apply  to  nothing  in 
nature  without  reference  to  such  sensible  ideas. 

Equal  areas       Again :  to  take  what  is  ahnost  an  equally  striking 

tractediy.      instance, — the  law  of  equal  areas. 

It  is  undeniably  a  pure  result  of  reason  that  a  me- 
taphysical point  revolving  about  another  metaphysical 
point  by  virtue  of  an  impulse  conspiring  with  a  cen- 
tripetal force  tending  to  that  point,  varying  according 
to  any  law  whatsoever,  must  describe  areas  propor- 
tional to  the  times. 

iDappU.  But  how  do  we  get  the  idea  of  a  centripetal,  or  of 

cable  with- 
out soine      an  impulsive  force,  unless,  at  least  in  the  first  in- 

ideas  from 

experience,  stance,  by  abstraction  from  observed  facts  ?  Where- 
ever  these  forces  exist  in  nature,  we  reason  deduc- 
tively to  the  conclusion  of  a  description  of  equal 
areas,  and  we  find  it  confirmed  by  observation. 
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But  Una  ia  avery  diflferent  thing  from  gaining 
independent  i  priori  evidence  for  physical  facts. 

From  expressions  sometimes  used^  it  would  even  Fuadozes. 
seem  that  additional  force  is  supposed  to  be  given 
to  the  argmnent  for  abstract  conception  as  the  ground 
of  physical  truths  by  the  allegation^  that  some  of 
those  primary  abstract  physical  principles  to  which 
we  have  referred  are  even  opposed  to  what  mere 
sense  and  experience  would  naturally  expect^  and 
must  therefore  be  ascribed  to  a  higher  faculty  of 
internal  reason ;  and  this^  it  is  also  alleged^  is  prac- 
tically evinced  by  the  circumstance  that  such  truths 
are  appropriately  termed  paradoxes;  qb,  e.  g.^  the 
primary  property  of  fluids  has  led  to  what  is  called 
the  '^  hydrostatic  paradox."    But  this  is  not  owing 

to  anything  in  the  abstract  nature  of  the  reasoning. 
^^^^^  • 

What  does  a  paradox  really  imply  ?     Any  new  AU  truths 

paradoxes 

truths  even  a  mere  matter  of  observation,  is  a  paradox  *<>  prepos- 


in  popular  estimation,  if  it  contradict  a  received  pre-  °^<^ 
judice.      The  existence  of  Jupiter's  satellites,  and 
the  &11  of  unequal  weights  in  the  same  time,  were 
paradoxes  when  announced  by  Galileo*  to  the  Ari- 

i — — ' — — ^- -ri  ^r  -  --  -  -,— ^-^^— ^-^^^-^ 

*  Vignette  at  the  begizmiog. 
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stotelians  of  his  day.  Yet  these  were  facts  of  ob^ 
servatioru 

The  Aristotelians  had  held  that  motion  can  only 
be  caused  by  something  in  contact  with  the  body 
moved;  hence  the  law  of  inertia  was  a  paradox 
when  first  asserted ;  and  so^  indeed^  it  continued  to 
be  long  afterwards  even  to  the  Copemicans,  as 
appears  from  the  difficulty  they  felt  in  accounting 
for  the  continual  keeping  up  of  the  planetary  motions* 
The  application  of  abstract  reasoning  in  such  cases 
tends^  in  fact,  to  remove  and  explain  the  paradox,  not 
to  create  it.  The  startling  natiu*e  of  the  assertion^ 
therefore,  is  no  proof  of  its  being  derived  from  any 
intuition  superior  to  sense. 
Deductive         The  question  between  the  inductive  and  the  ifc- 

proof  only 

fh)m  physi-  ductive  process  is  merely  a  question  of  degree :   in 

calprincl-  ^  ^         ^  ^ 

pies  more      some  cases  the  abstract  part  of  the  process  may  be 

or  less  re-  m.  x  y 

mote.  longer,  and  its  origin  more  remote  from  material 

facts — in  others  less  so.  The  very  same  conclusion 
may  often  be  arrived  at  by  several  distinct  trains  of 
reasoning,  setting  out  from  principles  of  lower  or 
of  higher  degrees  of  abstraction;  but  there  must 
always  be,  somewhere  in  the  process,  a  recurrence 
to  sensible  experience. 
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For  instance,  without  anv  knowledge  of  mathe-  Eunidc. 

^  °  Theory  of 

matical  theories,  we  might  discover  experimentally  pendulum. 

and  empirically  the  laws  of  the  motion  of  the  pen- 
dulum ;  and  so  might  regard  them  as  mere  facU  of 
obiervation. 

But,  agtun ;  if  we  knew  in  lie  first  inBtance,  by 
experimental  trial,  the  law  oifalHng  bodies,  we  could 
deduce  mathematically  what  mutt  be  the  law  of  the 
pendulum, — ^t  is,  it  ifi  a  necessary  consequence  in 
reason  irom  a  simpler  mechanical  truth,  provided  that 
reason  be  first  furnished  with  that  simpler  truth. 

But,  once  more :  the  law  of  falling  bodies  itself  is 
a  necessary  consequence  of  still  simpler  principles : 
if  we  knew,  experimentally,  the  nature  of  terrestrial 
gravitation,  we  might  deduce,  by  pure  reasoning,  the 
law,  that  ^e  spaces  described  under  its  influence  by 
bodies  falling  near  the  euriace  of  the  earth  must  be 
proportional  to  the  scares  of  the  times ;  and  thence 
deduce  the  laws  of  the  pendulum. 

But  even,  still  further :  if  we  investigated,  on  pure 
theory,  the  effects  of  a  constant  force,  we  should 
deduce  the  same  law  for  bodies  moving  from  a  state 
of  rest  under  its  influence,  aod  this  would  apply 
directly  to  the  deduction  of  the  laws  of  a  body 
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constituted  as  a  pendulum  under  its  influence ;  and 
hence  the  laws  of  the  pendulum,  as  actually  moving 
imder  the  influence  of  terrestrial  gravitation,  might 
be  said  to  be  deduced  from  pure  theory  and  the 
abstract  idea  of  a  constant  force. 

But  the  real  application  of  such  reasoning  essen- 
tially involves  the  actual  existence  in  nature  of  such 
a  force  as  that  of  gravity,  which  can  only  be  derived 
from  observation. 
Foucauifs        If  the  deviation  of  Foucault's  pendulum  had  been 

pendulun^ 

experiment  originally  a  mere  matter  of  observation^  it  would 
have  been  long  before  experiment  would  have  ar- 
rived at  the  solution.  Many  would  have  been  the 
hypotheses  of  peculiar  magnetic,  electric,  or  other 
causes,  for  the  observed  deviation. 


FOUCADLT*!  PlUDULUM  AMD  GTBOMOPB. 
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It  was  odIj  from  a  just  mathematical  conception 
of  the  retoluHon  of  the  rotatory  motion  of  any  point  of 
the  earth's  aur&ce  into  two, — one  rouiid  that  point,  the 
dther  at  right  angles  to  the  former,  and  which  woold 
not  affect  the  plane  of  the  pendulum's  vibratioD, 
while  the  former  would,  —  that  M.  Foucault  foresaw 
the  result.  But  this  was  not  d  priori  reasoning  dis- 
closing a  physical  fact ;  it  was  simply  reasoning  de- 
ductively from  a  known  &ct  to  a  consequence ;  when 
the  reasoning  being  logical,  that  consequence  could 
not  but  be  true  and  be  confirmed  by  observation. 

Yet  more  astomshingly  paradoxical  are  the  effects  Fmuioia 
exhibited  by  means  of  the  gyroscope,  which  seem  to  roKopc 
subvert  all  the  acknowledged  principles  of  equili- 
brium. To  mention  one  only :  a  wheel  loaded  round 
its  circumference,  in  rapid  rotation  at  one  end  of  a 
horizontal  axis,  having  the  other  end  merely  resting 
on  a  pivot,  is  supported  on  that  pivot  alone  against 
gravity,  the  whole  at  the  same  time  revolving  round 
the  pivot. 

Scarcely  less  remarkable  is  the  application  of  this 
instrument  by  M.  Foucault  to  another  manifestation 
of  the  earth's  rotation :  —  the  wheel  ret^ning  its 
original  plane  of  rotation,  which  therefore  apparently 
deviates  with  tiie  rotation  of  the  earth. 
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It  is  probable  that  any  person,  even  of  con- 
siderable mechanical  and  experimental  knowledge, 
seeing  the  action  of  the  gyroscope  for  the  first 
time,  would  be  much  puzzled  to  account  for  it, 
as,  in  fact,  several  persons  have  been ;  and  if  he  set 
about  investigating  it  experimentally  and  inductively, 
might  be  long  before  he  traced  any  law  or  connected 
it  with  any  principle,  so  as  to  reconcile  it  with  tiie 
established  doctrine  of  equilibrium. 

If,  however,  he  set  out  with  a  mathematical  know- 
ledge of  tiie  principle  of  the  "  composition  of  rotatory 
motion,"  and  proceeded  deductively,  the  explanation 
is  easy,  and  its  relation  to  a  number  of  other  im- 
portant cases  readily  manifest.  Yet  tiie  application 
of  this  mathematical  tiieory  requires  the  idea  of  a 
material  body  in  rotation. 
Inclined  The   ancients,  notwithstanding  all  tiieir  refined 

plane. 

geometry  and  spirit  of  abstract  speculation,  were 
unable  to  advance  to  the  solution  of  the  case  of 
oblique  equilibrium,  or  the  inclined  plane ;  and  this 
is  clearly  a  case  where,  if  anywhere,  ct  priori  prin- 
ciples would  have  availed.  But  it  was  not  until 
Stevin  reasoned,  not  upon  any  abstruse  axioms,  but 
on  simple  mechanical  considerations,  that  the  demon- 
stration was  discoTcred.     The  solution  was  effected 
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by  reasoning  deductively ;  but  it  was  deduction  from 
prindples  obtained  on  a  primary  phyucal  or  experi- 
mental property  of  matter. 

A  highly  isBtnictive  instance  of  the  application  DiKonry 

ormignMo- 

of  an  abstract  principle  to  physical  diecovery  may  be  ttoitriciir. 
found  in  the  way  in  which  Faraday  reasoned  to  the 
diecoveiy  of  m^neto-electrieity,  which  I  cannot  de- 
scribe better  or  more  briefly  than  in  the  words  of 
Mr.  Grove  * :  — 

"  The  discovery  of  CErsted,  by  which  electricity 
was  made  a  source  of  magnetism,  soon  led  philo- 
sophers to  seek  a  converse  effect ;  that  is,  to  educe 
electricity  iiom  a  permanent  magnet.  Had  these 
experimentalists  succeeded  in  their  expectations  of 
TtiaTring  &  stationary  magnet  a  means  of  electric  cur- 
rents, they  would  have  realised  the  ancient  dreams 
of  perpetual  motion  —  they  would  have  converted 
statics  into  dynamics  —  they  would  have  produced 
power  without  expenditure ;  in  other  words,  they 
would  have  become  creators.  They  failed,  and 
Faraday  saw  their  error :  he  proved  that  to  obtun 
electricity  from  mi^etism,  it  was  necessary  to  super- 

*  Icctnn  on  Progress  of  Scieocc ;  London  loatitation,  1842,  p.  SO. 
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add  to  this  latter^  motion ;  that  magnets^  while  in 
motion^  induced  electricity  in  contiguous  conductors ; 
and  that  the  direction  of  such  electric  currents  was 
tangential  to  the  polar  direction  of  the  magnet  — 
that  as  dynamic  electricity  may  be  made  the  source  of 
magnetifim  and  motion,  bo  magnetbm  conjoined  with 
motion  may  be  made  the  source  of  electricity. 
Hence  originates  the  science  of  magneto-electricity^ 
the  true  converse  of  electro-magnetism." 

The  application  of  mathematical  reasoning  to 
physical  inquiries  may  sometimes,  at  every  step,  ex- 
hibit  something  corresponding  to  an  actual  step  in  the 
mechanical  process,  and  thus  capable  of  a  physical 
interpretation :  such  is  often  the  case  in  the  older 
geometrical  investigations.  But  in  the  prevalent 
applications  of  the  modem  analysis  there  is  no  cor- 
respondence of  this  kind;  the  original  conditions 
being  once  put  into  an  equation,  we  resign  ourselves 
to  mere  symbolical  operations,  which  have  individu- 
ally  no  reference  to  any  physical  ideas,  till  we  find 
ourselves  landed  as  it  were  on  the  platform  of  a 
conclusion  which  marvellously  harmonises  with  ex- 
perimental results. 

Yet  these  and  the  like  instances  are  not  at  all 
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cases  of  an  a  priori  discoyerj  of  physical  truth ;  they 
are  instances  of  a  train  of  logical  reasoning  proc.eed- 
ing  firom  some  first  principle  derived  from  remote 
physical  abstractions  till  it  arrives  at  a  conclusion 
which  coincides  with  some  other  observed  law  having 
no  other  perceptible  connexion  with  the  first  prin- 
ciple; or  leads  the  philosopher  to  expect  such  a 
result ;  which,  on  trial,  is  found  to  be  the  &ct. 

Thus  a  simple  analysis  of  the  actual  train  of  argu-  conclusion, 
ment  tends  to  dispel  the  mystification  and  confu-  -^^  ^^^ 
sion  which  have   sometimes   arisen  on  the   subject  p,^^f 
of  ab8^*act  reasoning  applied  to  physical  subjects.  ^^ 
Pure  reason  out  of    its  own    resources  may,  in- 
deed, create  theories  apart  firom  all  observation  of 
nature ;  but  to  make  them  applicable  to  anything  in 
nature,  such  creations  of  the  mind  must  necessarily 
and  universally  involve  some  small  assumption  of 
material  properties  or  mechanical  conditions ;  which 
can  only  be  in  some  form  or  another  ultimately 
derived  from  observation :  what  is  borrowed  may  be 
very  little y  but  it  must  be  something  ;  and  it  is  a  point 
of  interesting  research  to  the  philosopher  to  endea 
vour  to  ascend  to  the  fewest  and  simplest  possible 
of  such  first  principles. 

'  D  2 
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Necessary         A  confiision  of  ideas  is  sometimes  introduced  by 

truths  only 

necessary      the  use  of  the  term  "necessary**  dependence  or 

conse- 
quences.      **  mechanical  necessity ;"  as  if  it  were  a  bUnd  or  fated 

necessity  ;  but  what  we  mean  is^  a  necessity  of  reason 

or  logical  sequence.     It  is  evinced  by  the  dependence 

of  a  series  of  ideas  deductively  followed  out;  which 

are  also  found  to  accord  in  their  result  with  natural 

facts  and  more  comprehensive  laws. 

Speculative        The  Subject  here  discussed^  is  beautifully  illus- 

ideas  of 

(Ersted.  trated  by  the  philosophical  views  broached  in  a 
posthumous  work*,  which  has  so  fitly  and  honour- 
ably crowned  the  labours  of  the  great  CErsted,  and 
added  a  new  claim  to  our  admiration  of  his  genius. 
In  those  essays  he  maintains  repeatedly  the  propo- 
sition that  *^  the  laws  of  nature  are  the  same  as  the 
thoughts  within  us ;"  "  the  laws  of  motion  are  such 
as  are  required  by  our  understanding ;"t  "the  law 
of  the  inverse  square  of  the  distance  is  a  conception 
of  reason;"  and  several  like  instances:  all  which 
I  should  fully  admit,  subject  to  the  qualification 
above    suggested    and    understood    in    the    sense 


•  **  llie  Sool  in  Natore,"  translated  by  the  liisses  Homer.    London, 
1852. 
t  See  especially  pp.  10.  36.  93. 
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which  it  implies  —  that  the  connexion  and  depen- 
dence of  the  facts  in  nature  accords  with  the  con- 
nexion and  dependence  in  our  reason^  provided  we 
set  out  firom  some  more  or  less  simple  principle 
originally  derived  from  observation^  whence  we  ad- 
vance by  abstract  reasoning  to  a  conclusion,  which, 
however  remote  from  the  physical  point  whence  we 
started,  is  found  to  accord  with  natural  facts,  and  to 
be  a  general  law  of  nature.  In  this  sense  I  have 
above  considered  some  of  the  cases  just  referred  to ; 
and  others  adduced  by  (Ersted  are  more  obviously 
of  the  same  kind ;  such  as  the  lesser  planetary  and 
lunar  perturbations,  too  smaU  for  observation  alone 
to  detect,  yet  indicated  by  theory ;  the  identity  of 
lightning  and  electricity ;  the  discovery  of  the  metal- 
lic bases  of  the  earth :  all  anticipated  by  theory.  To 
which  might  be  added  (Ersted's  own  grand  dis- 
covery of  ELECTBO-MAGNETISM,  and  that  of  the 
planet  Neptune  in  our  own  day.  But  these  cases 
are,  after  all,  not  precisely  in  point  to  the  original 
question,  since  here  the  starting-point  was  obviously 
previous  inductive  knowledge. 

These  distinctions  are   important  to  the   funda-  Accordance 

of  reason 

mental  analysis  of  our  reasonings  on  which  we  ad-  and  nature. 

p  3 


88  INDUCTIVE  PRINCIPLE.       [Essay  I.  §  i. 

vance  legitimately  to  those  broader  ulterior  reflexions 
on  which  CErsted  enlai^es^  and  which  are  the  same 
to  which  the  whole  of  the  present  inquiry  points. 

(Ersted  has  well  remarked  that  it  is  a  common 
error  to  imagine  matter  something  constant  and 
invariable.  But  the  permanence  and  invariability 
of  nature  are  not  found  in  its  individual  parts,  which 
are  aU  undergoing  perpetual  changes.  The  invari- 
able,  he  argues,  is  foimd  only  in  the  abstract  nature 
of  things :  '^  nothing  is  invariable  in  nature  but  laws 
which  may  be  called  the  thoughts  of  nature."* 

Natural  combinations  ((Ersted  observes)  which 
appear  iiccidental  are  not  really  so.  ^^All  effects 
obey  natural  laws;  these  laws  stand  in  the  same 
necessary  connexion  as  one  axiom  in  reason  to 
another :  that  this  combination  is  precisely  a  combi- 
nation of  reason  we  learn  from  this,  that  by  reason 
we  are  enabled  to  deduce  one  law  of  nature  from  the 
other,  and  by  the  known  laws  to  discover  new  and 
imknown  ones.  Innumerable  as  are  the  effects  de-* 
termined  by  natural  laws  in  every  object  in  nature, 
however  insignificant  it  may  be,  I  deeply  feel  an 

*  The  Sonl  in  Nature,  p.  28. 
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nn&thomable  reaaon  witbin  them,  of  which  I  can 
only  comprehend  by  fragment  an  incalculably  small 
part.  In  short,  nature  is  to  me  the  revelation  of  an 
endless  living  and  acting  reason." 

"  If  tlie  laws  of  reason  did  not  exist  in  nature,  we 
should  vainly  attempt  to  force  them  upon  her :  if 
the  laws  of  nature  did  not  exist  m  our  reason,  we 
should  not  be  able  to  comprehend  them."  * 

And  on  the  whole,  "  we  find  an  agreement  between 
our  reason  and  works  which  our  reason  did  not  pro- 
duce." ..."  All  existence  ia  a  dominion  of  reason." 
"  The  lafrs  of  nature  are  Uwa  of  reason,"  and  "  alto- 
gether form  an  endless  uni^  of  reason,"  ..."  one 
and  the  same  throughout  the  univer9e."t 

•  The  Sool  in  NMOrt,  p.  18.  t  lb.  12.  18.  87.  9i.  377. 
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Tendency 
of  •cicnra 
towardi 


All  brancheB  of  inductive  science  coDtinually  tend 
more  and  more  towards  a  grand  unity  of  principle. 
We  perceiye  this  to  a  partial  and  limited  extent  in 
every  lesser  advance  of  discovery :  in  proportion  as 
new  facte  accumulate  and  become  embarrassing  from 
their  multiplicity,  sooner  or  later  some  happy 
advance  in  generalisation  is  always  found  to  occur 
by  which  they  are  simplified  and  reduced  to  some 
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single  principle^  connecting  them  at  the  same  time 
with  other  classes  of  phenomena. 

In  the  science  of  the  ancients  (exact  as  it  was  in  On^uai 

^  progTMS  of 

some  limited   departments^   each   within   itself)  all  8«n«™^^- 
brancfaes   were  isola^ted  and  disconnected :    and  all  ^^°°  **^ 

sciences. 

physical   principles    and   causes   were   supposed  of 

separate  and  even  conflicting  kinds. 

All  the  first  great  modem  advances  were  directed  Fim  ad- 
vances. 

towards  condnning  and  uniting  branches  hitherto 
distinct^  and  tended  to  evince  a  unity  of  idea  and 
principle  pervading  them.  The  first  discoveries 
pointed  to  the  identification  of  the  celestial  motions 
with  terrestrial;  of  astronomy  with  mechanics;  of 
the  fall  of  an  apple  with  the  motion  of  the  moon ; 
of  the  horror  of  a  vacuum  with  the  laws  of  equili- 
brium :    as    later  discoveries  have   identified  mag-  i^ter 

physical  dls- 

netic  and  electric  currents,   and  connected  sound,  coveriss. 
heat,  and  light  with  the  mechanism  of  waves ;  and, 
again,  the  resulting  effects  of  heat  with  dynamical 
force. 

Of  the  tendency  and  progress  of  discovery  towards  Faraday's 

generalisa- 

a  coalition  and  combination  of  different  trains  of  ^ons. 
research,    perhaps    we    can    nowhere    find    more 
striking  instances  than    in    the   multitudinous   re- 
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searches — and  every  research  terminates  in  a  dis- 
cavery  —  of  Farad  AY.  The  peculiar  character 
of  high  generalisation  which  results  out  of  an  ap- 
parently immensely  complicated  mass  of  small  de- 
tails^ is  perhaps  one  of  the  most  striking  features 
of  this  wonderful  series  of  investigations.  It  is 
impossible  here  to  do  more  than  select  one  or  two 
instances. 
Magnetism        Few  &:enerali8ations  of  a  more  strikinfi:  character 

and  dta-  ^  ^ 

magnetiam.  have  ever  been  announced  than  that  of  the  magnetic 
properties  of  all  mattery  evinced  in  the  classification 
of  all  substances  under  two  species,  magnetic  and 
diamagnetiCy  and  these  characterised  respectively 
by  the  properties  of  attraction  and  repulsion. 

Action  of  But  in  this  union  of  relation  between  magnetic 

magnetism 

on  light  and  all  other  matter,  there  was  to  be  disclosed  a 
yet  more  striking  instance  of  bringing  together  re^ 
motely  separated  kinds  of  physical  action  under  a 
common  law,  in  the  action  of  magnetism  on  light. 

What  could  be  a  more  singular  and  striking 
identification  of  properties  in  cases  apparently  the 
most  remote  from  each  other  than  the  production  of 
rotatory  polarisation  in  light  passing  through  quartz 
and  some  other  substances,  and  in  passing  through 


r 
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ordinaiy  transparent  media  when  placed  in  the  Une  of 
mUme  tfuignetic  force  t 

Or  to  go  back  to  an  earlier  dificovery : 

Grand  indeed  was  the  conception  of  the  principle  Definite 

■^  r  r         tiectroiy,!,, 

of  the  relations  of  chemical  to  electric  action,  partially 
illustrated  in  theories  of  Fabroni  and  WoUaaton,- 
but  first  announced  in  all  its  generality  by  Davy : 
thus  bringing  into  close  relation  and  unity  two  such 
great  modifications  of  physical  power.  Equally 
important,  though  apparently  remote  from  either 
of  tbe  last  was  the  principle  of  definite  proportions 
in  atomic  combinations  disclosed  by  Dalton. 

These  two  compreheneive  genendisations,  each 
equally  wonderful  in  itself,  yet  seemingly  uncon- 
nected, it  was  reserved  for  the  penetrating  genius 
of  Fu'aday  to  place  in  indmato  connection  and  to 
untie  in  a  still  higher  bond  of  generality.  No  single 
discovery  perhaps  could  be  cited  of  higher  intrinaio 
value  than  the  disolosure  of  the  great  principle  of 
DEPIHITE  ELBCTHOLYSis :  but  the  high  philoso- 
phical character  of  this  discovery  is  enhanced  the 
more  specially  in  that  it  combines  in  a  principle  of 
unity  the  mathematical  law  of  d^nite  proportions 
in  chemical  combinations  with  the  preservation  of  the 
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same  identical  numerical  relations  in  electrolytic  actions 
and  thus  uniting  both  in  intimate  relation  with  the 
fundamental  conception  of  atomic  composition. 
Sfstematic        As  we  look  to  the  larger  divisions  of  the  sciences^ 

division  of 

sciences.  and  the  successive  wider  generalisations  which  they 
implj^  the  same  tendency  to  unity  is  continually 
though  more  slowly  manifested.  And  thus,  even 
where  it  does  not  yet  appear,  we  cannot  doubt  tliat 
this  is  the  legitimate  and  ultimate  direction  and 
tendency,  however  remote,  of  all  scientific  progress. 
But  in  treating  of  the  sciences  systematically,  it  is 
necessary  to  adopt  some  principles  of  classification 
and  arrangement.  Here  some  division  is  rendered 
necessary  for  this  particular  object ;  but  it  ought  to 
be  carefully  borne  in  mind  that  it  should  in  no  way 
really  interfere  with  the  increasing  conviction  of  a 
real  unity  of  principle  pervading  all  branches. 

Some  views       It  is  a  reversal  of  the  order  of  inductive  advance 

tending  to 

Isolate  to  endeavour  to  isolate  each  department  of  science, 
and  to  place  it  on  a  separate  base,  by  a  theory 
which  would  assign  to  each  branch  certain  real 
differences  of  principle  and  peculiar  ftmdamental 
ideas  essentially  characterising  it.  If  such  a  dis- 
tinction were  made   out,  it  could  be  but   a  tern* 


sciences. 
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porary  and  proyisional  ground  of  classification,  in 
time  to  be  superseded  by  a  reduction  to  a  higher 
common  principle. 

It  is  no  doubt  true,  that  the  highest,  the  most  Mechanical 
perfect,  and  satisfactory  assignment  of  physical 
causes  is  effected  when  the  phenomena  can  be 
I  analysed  into  mechanical  laws.  But  the  reason  of 
A  Ais  lies  in  no  mysterious  connection  of  mechanics, 
I  as  such,  with  the  idea  of  causation,  but  merely  in 
this,  that  the  conditions  of  purely  mechanical  reason- 
ing are  so  perfectly  elementary  in  their  nature,  and 
so  entirely  free  from  all  admixture  of  ambiguous  or 
.  doubtful  conditions,  that  we  can  directly  investigate 
1  them  with  a  simplicity  differing  in  nothing  from 
that  of  primary  geometry,  and  thus  attain  the  most 
perfectly  satisfactory  explanation,  when  everything 
is  reduced  to  simple  consequences  of  mechanical 
equilibrium  or  the  composition  of  forces. 
In  other  branches  it  is  clear  that  just  in  proportion  Progrets  of 

all  sciences 

as  we  can  succeed  in  reducing  the  phenomena  from  towards  the 

idea  of  roe* 

obscure  and  apparently  mysterious  modes  of  action  chanicai 

'^  *  "^       "^  force  and 

to  these  simple  and   intelligible  cases  of  force  and  ™oUon. 
motion,   in   the   same   proportion   we    bring   those 
branches  into  the  domain  of  exact  science,  and  break 
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down  the  line  of  demarcation  which  hitherto  seemed 
to  separate  them. 
^"^Tof  ^^®  sciences  of  statics  and  dynamics,  of  equilibrium 
d™mi«?  ^"^^  motion,  have  been  represented  by  some  writers 
as  based  on  inherentiy  distinct  principles :  but  it  is 
at  once  a  more  satisfactory,  and  as  I  belieye  a  more 
true,  view  which  connects  them  by  the  consideration 
that  the  simplest  cases  of  equilibrium  or  rest  cannot 
fully  be  demonstrated  witiiout  an  explicit  or  tacit 
reference  to  the  idea  of  motion*:  which  thus  far 
helps  the  more  general  consideration  of  the  ultimate 
unity  of  all  sciences. 

The  explanation  of  tiie  precession  of  equinoxes 
(tiie  same  in  substance  as  that  of  Newton,  more 
circuitously  followed  out)  by  the  direct  application 
of  the  composition  of  rotatory  motion  announced  by 
Frisi,  and  imitated  by  the  rotatory  apparatus  of 
Atkinson  and  Bonenberger,  exhibits  a  peculiarly 
striking  exemplification  of  unity  of  principle  in 
passing  from  such  phenomena,  vast  in  their  relations 
botii  to  space  and  time,  to  the  identical  cases  pre- 


*  See  my  **  Essay  on  Necessary  and  Contingent  Trnth,  *'  Aahmolean 
Memoirs:  Oxford,  1887. 
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sented  in  the  deyiations  of  rotatory  projectiles*, 
the  cases  of  spinning  tops  in  stable  and  in  unstable 
equilibrium,  and  the  yarious  paradoxical  effects  pro- 
duced by  the  gyroscope :  all,  howeyer  diyerse,  direct 
consequences  of  one  simple  law.f 

The  idea  of  "  polarity,"  to  which  such  mysterious  Polarity  re- 
duced to 
importance  has  been  attached,  has  been  sometimes  resolution 

of  motion. 

imagined  to  inyolye  some  essential  peculiarity  sup- 
plying an  appropriate  characteristic  conception  to 
mark  a  distinct  class  of  physical  phenomena.  But 
this  once  maryellous  notion,  in  the  instance  of  liffht^ 
has  been  reduced  to  a  simple  case  of  resolution  of 
motion;  and  there  can  be  as  little  doubt  that  the 
progress  of  inductiye  generalisation,  and  the  appli- 
cation of  mathematical  principles,  will,  sooner  or 
later,  reduce  other  instances,  at  present  proyisionally 
designated  by  the  same  name,  to  equally  simple 
modes  of  action. 

And  with  respect  to  the  phenomena  of  optics  Dynamical 

*^  '^  ^  theory  of 

generally,  how  completely  remote  do  they  appear  ^*ve8. 


*  See  a  Memoir  by  Prof.  Magnns,  translated  in  Taylor's  Foreign 
Hem^  N.S.  pt  iiL  p.  2'l0. 

t  The  Vignette  at  the  head  of  this  Section  represents  the  apparatos 
as  constructed  on  a  large  scale  for  lecture  iUustration  at  the  Royal 
PolTtechnic  Institution. 
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Electro- 
magnetic 
currents. 


Supposed 
case  of  in* 
terference 
in  galvanic 
action. 


from  all  notions  of  mechanical  force  ?  yet,  by  the 
mathematical  laboiirs  of  Fresnel,  Cauchy,  and  others, 
these  seemingly  remote  appearances  have  been  con- 
nected with  a  recondite  theory  of  pure  dynamics; 
which,  followed  out  through  a  complicated  train  of 
deduction,  ends  in  reducing  nearly  all  these  pheno- 
mena to  the  results  of  certain  minute  motions,  sub- 
sisting and  excited  among  a  system  of  molecules 
acted  on  by  attractive  and  repulsive  forces,  and 
subject  to  external  agitation. 

So,  again,  when  electric  and  magnetic  action  were 
reduced  to  systems  of  currents  by  the  researches  of 
the  numerous  and  distinguished  co-operators,  in  fol- 
lowing out  the  great  principle  disclosed  by  CErsted, 
there  was  a  direct  approach  to  ideas  of  motions  in 
definite  directions,  which  supply  the  abstract  in- 
dications of  force  ;  and  though  the  subject  has  even 
yet  been  but  imperfectly  followed  out,  we  perceive 
the  direction  it  is  taking,  and  must  eventually  take, 
towards  satisfactory  explanation,  in  a  reduction  to 
simple  dynamical  principles. 

One  of  the  most  remarkable  approaches  (as  yet 
quite  in  obscurity)  which  has  been  made  towards 
a  connexion  in  principle  between  two  branches  of 
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ecience  apparently  remote^  is  that  of  a  peculiar 
action  of  a  galvanic  current  exhibiting  all  the 
marks  of  a  case  of  intebfebence,  in  the  experi- 
ments of  Mr.  Grove.*  If  this  should  be  followed 
out  by  a  more  dose  analysis^  so  as  to  show  a  real 
action  of  the  kind^  the  analogy  of  galvanic  action 
with  a  system  of  vibrations  of  a  fluid  analogous  to  the 
luminiferous  sether  as  its  cause^  would  open  the  way 
to  a  generalisation  of  the  highest  and  most  valuable 
kind.  And  further,  it  may  not  be  altogether  incon- 
ceivable that  two  sets  of  such  vibrations,  which,  by 
superposition,  give  rise  to  elliptic  vibrations,  may  be 
connected  with  the  formation  of  currents  running 
loimd  the  wire,  by  which  so  many  of  the  phenomena 
are  represented 
Again:    to  insist  on  an  essential  scientific  dis-  Molecular 

forces. 

tinction  between  molecular  forces  and  those  acting  on 
matter  in  larger  masses,  as  the  characteristic  basis  of 
a  peculiar  science,  tends  to  isolate  this  branch  from 
ordinary  dynamics,  to  which  we  should  rather  seek 
to  assimilate  it. 
In  the  same  way  the  broader  distinction  between 
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mechanical   and   chemical   action   tends  equaUjr  to  F 
break  up  the  idea  of  that  eBsential  and  fundamental 
unity  wliich  the  philosopher  is  persuaded  must  really  \ 
subsist  between  these  invisible  actaoos  of  atonis  on  I 
atoms,  and  those  only  more  obvious,  because  on  a 
lai^r  scale,  of  worlds  on  worlds. 

The  distinction  of  molecular  forces,  there  can 
be  no  doubt,  marks  merely  a  present  line  of  de- 
marcation from  ordinary  mechanical  forces,  which 
will  at  some  future  time  be  effectually  broken  down, 
and  the  two  classes  reduced  to  one  higher  genus. 
Chemical  action,  again,  we  may  be  assured,  differs 
from  mechanical  only  in  otu*  existing  state  of  ig- 
norance ;  but  they  will  doubtless  at  some  period  be 
assimilated  by  the  discovery  of  a  common  principle  of 
equilibrium  and  ita  disturbance.  Even  in  the  present 
state  of  our  knowledge,  molecular  forces  have  been 
shown  with  great  probability  to  be  reducible  to  » 
common  theoretical  expression  with  that  of  gravi- 
tation in  the  speculations  of  Boscovich  and  Mossotti. 

Agwn,  the  mode  of  a^regation  of  many  of  the  ^ 
stellar  clusters,  as  described  by  recent  observation,  ie 
regarded  by  some  very  eminent  philosophers  as 
evincing   the  action  of  forces  of  a  peculiar   kind 
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ffiffereDt  from   those   of   gravitation.     Should   this 
prove  to  be  the  case,  it  would  in  no  way  derogate 
Gram  the  univeraality  of  tome  law  of  aggregation  of 
I  matter,  that  a  different  species  of  law  may  prevail  in 
1  those  vast  distant  portjona  of  the  universe,  which, 
when  it  shall  have  been  investigated,  may  prove  a 
more  comprehenuve  kind  of  force,  of  which  gravi- 
tation is  but  one  form  or  modification. 
But  if  any  such  apparently  outstanding  exceptional 

M«e  were  fully  made  out  rightly  to  cWm  the  title  of  """•  ■** 
•'  o      J  mala  for 

bvolving  an  entirely  new  principle,  etill  the  inductive  ""'r''^ 
loethod  would  only  mark  out  that  principle  as  a 
%itimate  subject  of  future  analysis ;  and  we  cught 
be  assured  that  in  the  successful  coiu^e  of  such 
tnalysia  at  some  fiittire  period,  either  this  new  prin- 
ciple must  &11  under  some  already  recognised  prin- 
ciples, or  those  realised  principles  must  fall 
under  it 
There  may  no  doubt  be  a  practical  convenience  Di«Uii«- 


li  arrangement  in  our  subjects ;  but  to  attempt  to  fix 

1. :'  them  as  essential  foundations  of  real  philosophical 

I  distinctions,  seems  to  be  reversing  the  proper  order 

anil  of  inductive    inquiry.     Provisional   and   temporary 
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distiactioos  for  claesification,  indeed,  we  may  witK 
coQTemence  and  advanbige  oflen  make  between 
different  brancheB  of  science  in  regard  to  tlie  modes 
of  reasoning  and  nature  of  the  leading  ideas  appro- 
priate to  them ;  hut  it  is  essential  to  remember  that  J 
these  dietinctions  are  onlt/  provisionaL  1 

Alleged  (X.  But  in  contemplating  the  unity  of  sciences,  an 
to  geoiogr,  exception  has  been  alleged  in  reference  to  geologt. 
The  entire  relation  in  which  it  stands  to  other 
branches  of  inductive  science,  and  even  its  induetitx 
character  altogether,  has  been  sometimes  disparaged 
Comte  has  most  unaccountably  denied  it  any  place 
whatever  in  the  scheme  of  "  positive  philosophy," 
and  possibly  some  hypotheses  which  have  continued 
to  be  occasionally  indulged  in,  in  connection  with 
that  science,  might  not  unnaturally  have  influenced 
him  in  entertaining  a  prejudice  against  it. 

Not  real:  Yet  this  science,  when  rightly  pursued,  is  emi- 

SMlogTui  ... 

inductiTB      nently  inductive.     From  its  very  nature  it  combines 

Mleace. 

the  resources  of  a  variety  of  other  sciences ;  dynami- 
cal, hydroetatical,  chemical,  and  especially  physio- 
logical, and  being  thus  entirely  dependent  on  these 
other  branches  of  inductive  philosophy,  itself  acquires 
a  perfectly  strict  inductive  character. 
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Wten,  at  the  present  day,  it  exhibits  to  us,  pre- 
served in  their  stony  sepulchres,  the  succeasive  varie- 
ties of  oi^anised  structures,  as  they  lived  and  moved 
in  the  same  world,  subject  to  the  same  inunutable 
laws,  mechanical,  optical,  and  phjncsl,  uninterrupt- 
edly in  operation  through  all  the  incalculably  vast 
periods  of  past  time,  it  is  an  entire  departure  from 

all  just  appreciation  of  the  unity  of  science  and  of  No  naii; 

dllftrent 
nature  to  unogme  that  any  essentially  different  laws  ciu>«i  re- 

of  vitality  then  prevailed,  or  that  the  changes  in 

oi^anised  life  thus  brought  to  light  were  governed 

by  any  totally  difierent  series  of  causes  irom  those 

DOW  in  operation  of  a  peculiar  and  mysterious  kind. 

Yet  some  seem  to  have  supposed  that  the  reason-  Th*  evt- 

dencc  of 

ing  of  geology  ought  to  rest  on  something  distinct  geaiogy  not 

diSkn-nt  In 

from  that  of  the  experimental  sciences, — inasmuch  nature  from 

that  of 

as  it  refers  to  events  which  have  so  long  since  passed  oiher 

away,  and  which  we  cannot  recall  for  examination, 
while  the  very  terms  "palaozoii^  and  "  palatiohgy" 

1  might  seem  to  insinuate  that  we  are  concerned  with 
an  order  of  causes  belon^ng  to  the  past,  different 
-  from  those  now  in  action, — a  distinction  just  as 
1  onphiloeopbical  as  that  of  the  peripatetics,  who  drew 
1  a  distinction  between  "  natural  and  violent"  motion, 
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aod  ascribed  the  terreBtrial  motione  and  the  celestial 

to  diBtJDct  causes. 

Induction  has  no  reference  to  distinction  of  pott 

or  present ;  if  phenomena  have  been  locked  up  for 

ages,  yet,  when  once  thrown  open  to  us,  they  become 

objects  of  the  same  kind  of  investigation  as  those 

occurring  at  the  present  day.     The   investigation 

and  restoration  of  the  remuns  of  a  Saurian  imbedded 

millions  of  agea  ago,  is  an  operation  of  precisely  the 

same  kind  as  the  post-mortem  examination  of  the 

subject  of  yesterday. 

UnifonnitT        The  inductive  philosopher  is  convinced  that  the 

of  nature  la 

time  uid      universal  subordination  of  causes  must  hold  good 

equally  in   time  a^  in  space;  that  as  there  is  no 

region,  however  distant,  in  which  physical  laws  do 

not  apply,  or  in  which,  if  as  yet  unknown,  we  are 

not  fully  warranted  in  feeling  an  assurance  that  they 

must  apply ;  so  in  time  there  is  no  period,  however 

remote,  at  which  we  can  Ultimately  imagine  the 

chun  of  physical  causation  to  be  broken,  and  to  give 

place  to  disconnected  influences  of  a  wholly  different 

kind. 

G«oiogj  ip-       More  recenUy,  the  investiffations  of  Mr.  Hopkins 
liToxImit'  J'  --a  r 

ing  to  an      jj^yg  tended  to  connect  geology  even  with  dynamics 
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ind  madiemAtical  laws,  aod  thus  to  eBtablish  ita  "■^t 
reladou,  not  merely  to  the  inductive,  but  even  to  the 
tMct  sciences :  not  that  that  name  implies  any  real 
<lifference  in  nature,  but  merely  marks  the  degree 
of  perfection  to  which  any  branch  of  science  has 
itluned.  If,  then,  irom  the  examination  of  [^eno- 
meoa  actually  exitting,  and  going  on  around  us,  we 
turn  to  the  past,  the  rules  and  piinciplee  of  iaductive 
inTeetigation  will  apply  with  equal  force  and  pro- 
priety to  phenomena  which  teach  us  the  successive 
and  gradual  changes  which  the  crust  of  the  globe 
has  undergone,  and  lead  us  to  trace  them  as  far  back 
w  we  can  towards  its  origin. 

The  great  principle  wluch  forms  the  baus  of  all  influenMoi 
,  -       .    .  tlme«d- 

inductiTe  geology  — the  anal<^  of  existing  causes  mitted. 

in  expluning  past  changes  must,  however,  be  dis- 
tinctly understood,  and,  in  fact,  ie  so  interpreted  by 
ita  best  advocates,  not  merely  as  restricted  literally 
'  to  those  identical  natural  operations  which  we  see 

I'  going  on,  AND  completed,  dmly  before  our  eyes 
within  the  limited  moment  of  time  to  which  our 
observation  extends. 
It  would  not  fully  vindicate  its  own  power,  if  it 
I   did  not  include  in  the  general  analogy  the  influence 
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of  some  elements  incapable,  from   their  nature,  oj 

direct  verification  from  oar  own  experience,  bucIi  m 

are  due  to  the  ikfluehce  of  time,  especially  of  un- 

lUuwiwior    limited  periods  of  time;  and  in  illustration  of  this 
ttata  torm- 

«•<»»  "rf       idea  we  are  reminded  of  acme  changes  even  in  more 

^'«*»™'-      limited  periods,  which,  though  in  their  nature  and 

results  simply  chemical,  are  yet  suck  as  cannot  be,  ot 

tttlea&t  have  not  been,  produced  in  our  laboratories.  We 

may  take  as  instances  the  formation  of  coal  and  of 

diamond ;  while  on  a  grander  scale  we  are  under  the 

necessity  of  acknowledging  the  long  series  of  changes 

which  must  hare  accompanied  the  gradual  cooling  oi 

the  earth,  an  unavoidahle  inference  from  the  &ct  of 

existing  centnd  heat 

Mbccnccp-       Keal  inductive  principles  thus  tend  to  reduce  to 

ttoaofput 

dunUoD.      order  those  phenomena  which  have  appeared  to  some 

to  present  so  much  more  strongly  marked  vicissi- 
tudes only  because  we  are  apt  to  crowd  the  events 
together  in  the  long  perspective,  and  measure  them 
too  much  according  to  our  confined  ideas  of  dura- 
tion. 
'^'^  °^  ^°  speculations  on  changes  where,  it  is  alleged, 
''°°^  all  applications  of  known  causes  f^,  it  has  been 

the  favourite  resource  with  some  to  appeal  to  mys- 


[. 
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terious  revolutions  and  occult  operatione  of  a  land 

ill-eiplained,  and  even  euppoaed  to  be  inscrutable 

to  our  Acuities,  but  thus  the  better  calculated  to 

dazzle  the  many  with  their  impoeing  pretensions. 

But  in  the  spirit  of  true  induotioa  we  have  no  Ofuiualn- 

ductiTe 
right  to  ima^ne  that  any  of  the  events  or  changes  ctunctcr. 

of  past  epochs,    however  apparently  inexplicable, 
can  be  rationally  set  down  as  events  of  a  different 
land  and  order  from  those  now  going  on,  or  as  in- 
terruptions of  the  settled  order  of  natural  causes. 
Difference  of  opinion  indeed  may  subsist  as  to  DnifDnn[. 


the  greater  or  less  frequency  or  intemity  of  volcanic  """J  "ti- 
■ctioD,  of  fractures  and   dislocations,  of  variations 
in  climate,   of   changes   of   condition   due  to   the 
cooling  of  the  terrestrial  nucleus,  or  the   like,  in  • 

post  epochs.  But  these,  while  ihey  are  on  all 
I  hands  allowed  to  be  fair  and  legitimate  topics  of 
philosophical  debate  and  inductive  inquiry,  would 
bfe  most  unduly  esa^erated  if  supposed  to  mark 
any  snch  real  or  fnndamental  difference  in  principle 
as  to  constitute  two  really  distinct  geological  schools. 
They  are  questions  merely  of  degree,  not  of  Ai'nrf  or 
aiprineipU. 

Yet,  in  the  language  often  used,  the  "  uniformi- 
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tarian"  yiew  would  seem  to  be  represented  as  an 
hypothesis  to  be  fairly  weighed  against  another 
antagonistic  "  catastrophic"  theory.  If  the  terms 
are  to  be  understood  with  any  such  difference  of 
sense  as  that  thus  implied^  I  conceiye  it  appears  that 
the  two  theories  respectively  occupy  totally  different 
grounds. 

The  **  uniformity  "  principle  would  mean  simply 
the  proper  extension  of  inductiye  analogy  and  the 
law  of  continuity,  even  if  not  yet  sufficiently  sub- 
stantiated in  detail  in  each  particular  instance; 
while  the  ^'  catastrophic "  hypothesis  seems  of 
an  essentially  uninductive  nature,  and  appeals  to 
ideas  remote  from  true  analogies,  confessedly  re- 
sorted to  on  the  very  plea  of  the  failure  of  explana- 
tion by  natural  causes. 

But,  in  such  cases,  the  evidence  of  a  violation  of 
the  uniformity  of  nature  is  piurely  negative:  with 
all  analogy  against  the  reality  of  the  exceptions, 
they  can  be  such  only  to  our  present  ignorance :  the 
apparent  anomaly  is  but  a  part  of  a  more  com- 
prehensive law,  ill  understood; — a  modification  of 
its  continuous  action  in  reality  equally  regular, 
though  not  as  yet  fully  made  out  or  reduced  to 
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Iiff.     Geoli^y  thus  kept  pure  from  the  introduction 

of  fanciful  and  unphilosophical  hypotheseB  eminently 

conibrma  to  the  type  of  unity  which  binds  together 

tJie  whole  range  of  inductive  science. 

The  unity  of  Bciences  ie  not  impaired,  but  insured  Enoiutiow 

snd  pronrated,  by  those  mutatioTU  which  any  of  its  only  pro- 

gnniTt. 
branches  may  seem  to  have  undei^ne.     All  real 

science  is  in  a  state  of  perpetual  change.  These 
changes  have  now  and  then  been  frmdamental  and 
revolutionary,  and  similar  fluctuations  are  perpetually 
going  on  in  lesser  det^ula.  But  this  in  no  way  makes 
acieuce  itself  unstable  or  fluctuating.  The  change 
is  always  of  one  character,  and  that  no  other  thui 
tlie  very  nature  of  the  inductive  philosophy  requires : 
a  change  from  anomaly  to  regularity,  from  hetero- 
geneity to  analogy,  from  confiision  to  order,  from 
interruption  to  continuity,  from  artificial  dogmatism 
to  the  simplicity  of  nature. 

Every  branch  of  science  approaches  perfection  and  DiicoTCTies 

stability  as  it  more  fully  approaches  to  and  realises  <h>>j  t? 

gmWr  Im- 
the  grand  principle  of  uniitf.     It  is  the  test  of  the  proTemenu. 

real  advance  of  discovery  to  exhibit  a  progressively 

increasing  conformity  to  these  great  principles :  an 

advance   which  will    not  require   a  retreat,  —  the 
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erection  of  a  structure  which  will  not  require  re- 
modelling. 

Every  philosophic  research  or  conclusion,  at  pre- 
sent of  the  highest  importance,  must  expect  to  be 
reduced  to  a  subordinate  place :  every  method  now 
most  justly  esteemed  must  look  to  be  superseded 
by  greater  improvements :  but  nothing  will  deprive 
such  really  great  discoveries  of  their  place  in  the 
page  of  history — their  lustre  will  but  be  increased 
by  the  brilliancy  of  newer  results,  to  which  they 
were  the  necessary  preliminaries. 

Such  mutations  are  sometimes  made  a  topic  of 
reproach,  but  only  by  those  who  are  hostile  to 
science  firom  entire  ignorance  of  its  principles ;  they 
may  learn  to  observe  that  these  changes  are  all  in 
one  direction :  they  are  all  steps  in  advance  towards 
a  higher  and  more  enduring  system — all  future  pro- 
gress must  be  in  the  same  direction ;  we  shall  never 
see  a  recession  from  the  more  natural  towards  the 
more  mysterious ;  fix>m  the  recognitioa  of  regulated 
causes,  law  and  order,  in  a  retrograde  course  towards 
arbitrary  or  fortuitous  influences. 
AdTuice  Most  sciences  had  their  origin  in  the  clouds  of 

from  xnysU- 

cismto        mysticism,  and  thus  occasionally  long  retain  some 

reisoQ. 
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Doctare  of  it.  Astronomy  arose  out  of  a6trol(^y, 
chemistry  out  of  alchemy,  and  geology  out  of  a 
theological  cosmogony.  Geology,  indeed,  being  the 
youngest  of  the  inductive  sciences,  has  naturally 
in  the  course  of  it^  rapid  growth,  within  a  brief 
period,  exhibited  more  of  those  changes  from  myeti- 
ctsm  towards  rationalism  than  any  other  branch.  It  Applied  u 
IS  bat  a  short  time  since  the  whole  science  consisted 
of  litde  better  than  a  few  detached  general  facts, 
connected  by  arbitrary  hypotheses,  and  conformed 
to  the  language  of  dogmatic  belief. 

With  aa  increasmg  recognition  of  true  inductire 
principles,  we  have  witnessed  progressive  improve- 
ments in  the  philosophic  character  of  the  theory  and 
candid  retractations  of  opinions  once  warmly  upheld, 
chiefly  on  grounds  alien  from  those  of  science.  Yet 
these  concesoons  perhaps  were  made  more  from  the 
disclosure  of  a  few  contradictory  facts  in  particular 
instances,  tiian  from  any  perception  of  broader  philo- 
sophic principles  as  those  which  in  the  first  instance 
ought  to  have  formed  the  basis  of  the  whole  science ; 
and,  perhaps,  such  principles  are  hardly  yet  uni- 
versally recognised  in  their  full  force  and  extent. 
Those  who  continue  really  to  indulge  in  the  visions 
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Influence  of  ^Jiidi  misled  geology  In  its  infancy,  the  dreams  of 
universal  cataclysms,  and  sudden  creations,  of  a  kind 
wholly  remote  &om  physical  analogies,  and  to  which 
it  would  be  wrong  to  seek  to  apply  physical  ex- 
planations, so  far  place  themselves  out  of  the  pale 
of  the  inductive  philosophy. 

But  the  influence  of  such  artificial  theories  we 
may  be  assured  will  in  time  entirely  disappear,  and 
all  true  cultivators  of  science  will  come  to  regard 
.  such  distinction  of  schools  in  no  other  sense  than  as 
we  now  speak  of  Ptolemaists  and  Copemicans, 
Cartesians  and  Newtonians:  these  anticipations, 
however,  are  far  from  being  yet  generally  realised. 
Many  who  smile  at  the  fancies  of  a  Whiston  or  a 
Bufibn  are  scarcely  less  under  the  dominion  of  ideas 
of  very  kindred  origin.  Those  who  disown  dogmatic 
authority  to  teach  the  mode  of  formation  of  the 
earth's  crust  are  yet  often  not  exempt  from  prepos- 
sessions equally  narrow  in  speculating  on  the  pro- 
bable order  of  creation,  the  succession  of  species,  or 
the  relations  of  our  globe  to  other  planetary  and 
stellar  worlds. 
Tendency  g^j.  ^q  inin(jg  (July  impressed  with  the  great  principles 
of  unity.      ^f  analogy,  law  and  order,  all  anomalous  Imaginations 
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derived  from  aoorcea  extraneous  to  science  will  die- 
appear.  The  increasing  tendency  of  all  research 
towards  harmony,  simplicity,  and  unity  of  character, 
will  be  recognised  as  a  pledge  of  its  ultimate  rea- 
lisation :  and  even  conjectural  hypotheses,  confes- 
sedly a  mere  indulgence  in  philosophical  romance, 
provided  it  be  strictly  philosophical,  will  he  huled 
with  satis&clion  as  helping  out  the  general  con- 
ception and  keeping  alive  the  spirit  of  analogical 
inquiry. 

But  a  yet  more  serious  question,  of  the  same  kind  Second  ai. 
as  that  referring  to  geolt^,  has  been  nused  with  ceptioa  la 
respect  to  the  tdencet of  arganitation  and  life:  which  of  otguiiu* 
are  sometimes  supposed  to  involve  altogether  a  n«c  uf«- 
eloMi  and  order  of  ideas  of  so  peculiar  a  kind  that 
they  must  stand  out  as  entirely  exceptional  cases  to 
the  general  unity  oftlie  tciencet. 

Kow  it  will  on  all  hands  be  allowed  that  these  Prcniiir 

dineultki 
subjects  are  as  yet  but  imperfectly  understood,  and  of  tbe  sub- 
ject 
a  lai^e  range  of  inquiry  connected  with  them  still 

involved  in  obscurity.  And  if  from  external  pheno- 
mena we  seek  to  advance  to  their  causes  and  princi- 
ples, it  is  of  course  most  tiilly  admitted  that  of  the 
ultimate  causes  of  organisation  and  life  we  cannot 
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at  present  attain  to  any  satisfactoiy  explanation^  or 
even  form  any  definite  conception. 

But  hence  we  find  many  in  treating  the  subject 
commonly  set  it  down  as  in  its  own  nature  something 
essentially  mysteriotis  arid  inscrutable :  as  referring  to 
an  order  of  causes  altogether  distinct^  wholly  dis* 
connected  with  those  of  any  branch  of  physical  in- 
vestigation; as  involying  functions  and  operations 
wholly  sui  generis:  and  not  only  that  we  cannot 
explain  them  on  any  merely  physical  principles^  but 
that  we  ought  not  to  attempt  to  do  so:  that  they 
arQ  of  an  order  wholly  transcending  such  inquiries ; 
beyond  the  power  of  our  faculties  to  apprehend; 
and  ought  to  be  kept  apart^  as  being  indications 
of  a  special  and  mysterious  principle  which  it  would 
be  presumptuous  and  immoral  to  attempt  to  inquire 
into. 
Not  really  Everything  doubtless  is  mysterious  till  it  is  made 

mysterious 

orinacru-      known,  but  the   inductive  inquirer  will  never  al- 

table.  '  ^ 

low  the  apparent  obscurity  of  a  subject  to  oppose 
any  barrier  to  the  endeavour  to  make  it  clear. 
Nothing  can  be  more  mysterious  than  gravitation; 
but  tiiat  does  not  hinder  tiie  philosopher  from  in- 
vestigating its  lawSj  or  thence,  as  far  as  he  can. 


Emat  I.  §  u.]       UNITT  OF   SCIENCES.  65 

penetrEting  towards  ite  principle.  Elecfaticity  and 
m^netism,  thunder  and  lightning,  were  perfect 
mysterieB  a  century  ago.  Instead  of  allowing  any 
Buch  prepossesBioaB  to  paralyse  his  researches,  the 
indactive  philosopher  would  simply  seek  in  regular 
order,  first  to  determine  the  external  conditions  and 
laws  of  life,  themselves  as  yet  far  from  being  well 
understood.  Until  these  are  known,  he  might  reject 
as  premature,  or  at  least  regard  aa  wholly  conjectural, 
all  attempts  to  speculate  on  their  higher  laws  or 
physical  causes:  yet  not  less  confidently  would  he 
be  assured  that  these  more  interior  causes  will 
-Tie  day  come  to  be  known ;  just  as  surely  aa 
the  proximate  laws  will  he  accurately  traced  and 
reduced  to  that  determinate  order  which  undoubtedly 
in  reality  pervades  them,  but  of  which  we  have  at 
present  only  the  most  imperfect  glimpses,  yet  which, 
imperfect  as  they  are,  are  the  true  openings  to  the 
ultimate  inductive  knowledge  of  causes  and  prin- 
ciples. 
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and  the  question  diacusaed  whether  life  ia  the  result 
of  organisation,  or  oiganisation  of  life.  Some  have 
referred  to  more  particular  modes  qf  action,  such  as 
electric  currents  flowing  tlurough  the  nervous  system, 
or  the  like ;  and  have  represented  animated  beings  as 
in  tact  nothing  more  than  walking  galvanic  batteries: 
all  these,  and  many  similar  theories,  may  be  utterly 
lallacious  and  erroneous;  and  the  opponents  may 
triumph  and  revel  in  the  real  or  supposed  refutation 
of  them.  But  all  this  in  no  way  affects  tlie  con- 
viction of  the  existence  of  tome  physical  principle, 
the  cause  of  the  vital  functions,  as  yet,  indeed, 
unknown,  but  which  nevertheless  will,  at  some 
time,  become  as  well  determined  as  the  principle  of 
respiration  or  the  circulation  of  the  blood  are  at 
present 

Agun,  though  chemical  analysis  has  reduced  or- 
ganised products  to  determinate  elements,  yet  it  ia 
made  a  matter  of  no  small  boast  by  some,  that  no 
chemistry  can  reproduce  an  oi^anic  substance,  or 
invest  that  organised  substance  with  life :  and  eager 
and  loud  was  the  triumph  of  those  who  conceived 
they  had  refuted  the  alleged  results  of  Messrs. 
Crosse  and  Weekes,  and  bitter  the  abuse  and  ridi- 
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cule  heaped  upon  them  for  believing  that  they  had 
evolved  insect-life  by  galvanism. 

All  such  experiments  may  indeed  be  fallacious  and 
premature ;  and  we  mat/  be  as  far  as  possible  from 
at  present  penetrating  the  secret  of  vitality,  or  the 
precise  mode  of  ita  connexion  with  the  bodily  struc- 
ture and  the  chemical  changes  elaborated  by  the 
various  oi^ans.  But  die  truly  inductive  inquirer 
£an  never  doubt  that  there  really  exists  as  complete 
and  continuous  a  relation  and  connexion  of  some  kind 
between  the  manifestations  of  life  and  the  simplest 
mechanical  or  chemical  laws  evinced  in  the  v^ed 
actions  of  the  body  in  which  it  resides,  as  there  is 
between  the  action  of  any  machine  and  the  laws  of 
motion  and  equilibrium, — the  weaving  of  cloth  by 
a  power-loom  and  the  principle  of  latent  heat ;  and 
that  this  connexion  and  dependence  is  but  one  com- 
ponent portion  of  the  vast  chain  of  physical  causa- 
tion whose  essential  strength  lies  in  its  universal 
continuity,  which  extends,  without  interruption, 
through  the  entire  world  of  order,  and  in  which  a 
real  disruption  of  one  link  would  be  the  destruction 
of  the  whole. 

The  principles  of  inductive  science  apply  to  all 


pbl'doil 
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'  physical  trutli  and  the  investigatioa  of  all  physical 
causes.  The  laws  of  orderj  uniformity,  and  con- 
tinuity belong  to  all  parte  of  the  material  world: 
and  in  this  order  and  continuity  animal  life  is  in- 
cluded. From  the  lowest  mechanical  or  chemical 
influences  on  inot^nic  matter,  there  is  an  unbroken 
series  to  the  first  manifestation  of  ot^anic  changes ; 
and  from  these  ag»n — from  the  lowest  vegetable 
or  zoophyte  up  to  the  highest  mammalia^there  is 
entirely  one  continuous  progression,  its  connexion 
from  one  term  to  another  being  carried  on  through 
absolutely  insensible  d^rees  and  shades  of  diffe- 
rence. 

Humboldt  observes,  —  "All  myths  about  impon- 
derable matters  and  special  vital  forces  inherent  in 
organised  beings,  only  render  views  of  nature  per- 
plexed and  indistinct.'' '  It  is  the  unbroken  preser- 
vation of  this  continuity  which  assures  us  that  the 
nature  of  the  vital  principle  must  be  sought  for  by 
no  occult  or  mysterious  process,  but  only  by  the 
patient  application  of  the  same  inductive  processea 
by  which  other  physical  principles  have  been  and 

*  Comooa,  89.  truuL  1845. 
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always  continue  to  be  gradually  cleared  up  and 
elicited ;  and  by  the  operation  of  which,  we  may  be 
assured,  this  hidden  spring  of  life  will,  at  some  time, 
be  disclosed,  and  brought  out  to  occupy  its  place  in 
hannony  with  all  the  other  great  principles  of  the 
oniveraal  cosmos. 

But   there   is   another   plea   on  which  tlie  phy-  pufiioiogy 
raolc^cal  sciences  have   been   sometimes  supposed  diatinct,  u 

.  founded  oa 

to  stand  Eq>art  from  ouier  branches.  It  is  alleged  piui  oumi. 
they  are  characterised  by  inTolving  the  peculiar  and 
distinctive  idea  of  organisation,  that  is,  an  idea  essen- 
tially involving  the  conception  of  design  or  intention, 
and  have  hence  been  referred  to  a  separate  principle 
called  teleology. 

This,  however,  appears  to  me  a  distinction  un- 
founded in  itself,  or  rather  fotmded  on  an  incidental 
and  not  on  an  essential  distinction,  and  referring 
rather  to  the  narrower  view  of  this  class  of  investi- 
gations as  followed  by  an  older  and  less  advanced 
school;  whereas  in  their  more  modem  ezten«on, 
they  imply  a  more  enlarged  principle,  and  one 
closely  accordant  with  the  extension  of  analogy 
and  the  unity  of  science. 

It   is  of  course   obvious  that   throughout   these 
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The  dis-      sciences,  perpetual  instances  of  such  adaptation  of 

tinctioa 

not  ten-       structure    to    the   ends  aivd   purposes  of   life   are 

able. 

abundantly  manifested;  and  it  is  no  less  evident 
that  they  force  themselves  on  the  mind  with  that 
peculiar,  immediate,  and  irresistible  kind  of  effect 
which  is  justly  dwelt  upon  by  most  writers  on  the 
subject,  and  admitted  by  all  inquirers  in  such  mul- 
titudes of  convincing  examples.  On  these,  however, 
it  is  not  my  object  to  enlarge  here ;  the  present 
question  is  as  to  the  precise  philosophic  analysis 
of  the  case  with  reference  to  the  classification  of 
sciences. 

So  rapid  is  the  mental  operation  by  which  the 
inference  of  design  in  these  cases  flashes  upon  us, 
and  so  immediate  is  the  impression,  that  it  may  seem 
almost  to  precede y  or  at  least  to  go  hand  in  hand  with 
observation,  without  waiting  for  formal  deduction : 
so  that  we  may  not  unnaturally  deceive  ourselves, 
and  may  sometimes  mistake  it  for  an  intuitive  notion, 
acquired  antecedently  to  the  actual  examination  of 
organised  structures,  and  may  even  imagine  (as  some 
have  even  maintained  on  philosophical  grounds)  the 
idea  of  a  purpose,  and  end  and  means,  is  an  integral 
part  of  our  very  idea  of  an  organised  being.     Yet 


,     ^    .• 
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when  we  analyse  our  conceptions  more  strictly,  it 
must  be  apparent  that  our  very  notion  of  the  exist- 
ence of  organised  beings  must  be  acquired  in  the  first 
instance  from  observation — including  the  observation 
of  ourselves:  and  this  constitutes  so  constant  and 
universal  a  case  of  experience,  that  it  may  well  seem 
an  idea  whose  origin  we  may  set  down  as  con- 
temporary with  our  earliest  exercise  of  consciousness 
and  thought. 

It  is,  however,  in    strictness,  not  merely  from  Not  essen- 
tial, but  In- 
observation,  but  by  a  considerable  exercise  of  in-  cidentai. 

ference  and  deduction,  that  we  can  legitimately 
arrive  at  the  "Motion  that  an  animal  ^^is  intended  to 
live ; "  it  is  derived  from  the  study  of  its  organisation ; 
whence  we  are  led  to  look  to  the  subserviency  of  its 
parts  to  the  purposes  of  life  and  enjoyment. 

The  idea  which  we  form  in  general  of  an  organised 
body,  no  doubt  practically  involves  that  of  parts  mu- 
tually dependent  and  adapted  to  each  other ;  but  this 
is  an  inference^  and  the  relation  which  it  establishes  is 
one  in  no  way  essentially  differing,  in  this  respect, 
from  that  existing  among  tiie  component  portions  of 
a  moving  machine,  or  even  of  a  stationary  arch; 
though  certainly  differing  in  the  degree  of  compli- 

F  4 
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cation^  as  in  the  higher  and  more  varied  and  multi- 
plied design  and  object  evinced  in  their  structure. 
There  is  no  essential  distinction  in  hind  between  our 
conception  of  the  one  or  the  other.  It  is  true  we 
soon  come  practically  and  habitually  to  include  these 
effects  in  the  complex  current  idea  of  an  organised  ' 
beingj  and  are  unconsciously  and  involuntarily  led  as 
it  were  to  connect  these  conditions  with  the  idea  of 
plan  and  intention^  and  to  assume  the  relation  of  these 
as  that  of  ends  and  means.  But  we  are  here  con- 
cerned only  with  the  analysis  of  our  ideas. 
Moreen-  That  a  combination  of    arrangements^    perhaps 

Urged  views  i-      .    j  i  •  i 

necessary,  cvcu  complicated  oncs,  which  answer  a  purpose 
whose  practical  importance  is  obvious,  and  where  the 
relation  of  one  to  the  other  as  end  and  means  almost 
forces  itself  on  the  mind  the  moment  we  contemplate 
them,  must  produce  a  high  conviction  of  design,  is  as 
indisputable  as  it  is  invaluable  in  tiie  high  argument 
of  which  it  forms  a  part  But  such  instances  arising 
in  the  contemplation  of  organised  structures  do  not 
stand  in  any  way  peculiarly  distinguished  in  their 
nature  from  other  cases  of  the  like  adaptation  of 
means  to  an  end  in  the  wider  arrangements  of  «n- 
organised  matter. 
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It  msLj  readily  be  granted  as  the  factj  that  several  Discoyeriet 

made  by 

remarkable    physiological    discoveries    have    been  help  of  final 

causes ;  only 

made  in  consequence  of  the  habit  of  looking  at  final  as  bints. 
causes  in  animal  structures.  But  what  does  this 
prove  ?  Seduced  to  its  proper  place  in  the  philoso- 
phical system,  the  case  is  simply  this :  most  disco- 
veries in  physical  science  are  originally  prompted  and 
suggested  by  some  previous  conjecture.  Nothing  can 
be  more  fruitful  in  furnishing  such  conjectures  than 
the  habitual  recourse  to  instances  of  adaptation  to 
an  end  in  organisation  ab-eady  known,  whence  the 
enlightened  physiologist  often  receives  the  most 
valuable  hints,  and  frames  the  most  probable  con- 
jectures as  to  those  which  are  as  yet  unknown.  The 
value  and  force  of  such  conjectures  in  general  depends 
on  the  happy  preservation  of  analogy  ;  and  that  ana- 
logy is  in  these  cases  most  likely  to  be  traced  in  the 
connected  series  of  means  and  ends. 

The  object  is  not  in  this  place  to  enter  on  the  Unity  of 

composition 

£Ceneral  arsrument  of  **  final  causes :  "  and  in  re-  *^«  true 

^  ®  principle  of 

ference  to  the  present  subject  I  will  only  remark,  phiiosopw- 

•^  "  cal  pbysio- 

that  the  wider  extension  of  physiology  by  the  intro-  ^W- 
duction  of  the  more  enlarged  and  modem  principle 
^f  **  imity  of  composition,"  besides  its  proper  claims 
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as  the  basis  of  all  great  and  scientific  conceptions 
of  such  subjects  is  also  remarkable  in  this  respect, 
that  it  leads  us  more  directly  to  recognise  the  proper 
place  of  physiology  among  the  sciences  as  exhibiting 
it  more  clearly  in  its  relations  to  that  unity  of  prin- 
Hence  ciple  which  pervades  them  all.     There  is   nothing 

unity  of 

phyaioiogj    exclusive   or   peculiar    in  the    study   of   organised 

with  other 

tdences.  bodies ;  it  involves  no  essentially  characteristic  idea 
distinct  from  other  branches  of  physical  investiga* 
tiouj  but,  like  them,  tends  to  the  grand  conclusion 
of  a  reference  to  common  and  high  principles  of 
unity  and  harmony  of  plan  and  design  throughout 
nature. 

Difficulty  as       But  the  most  difficult,  and  at  the  same  time  the 

to  Including 

man  In  the    most  important  question  in  any  theory  of  this  kind, 
nature.        ]^^  ^jg^u  raised  on  the  ground  of  its  relation  to  the 
nature  of  MAN. 

It  will,  however,  hardly  be  denied  that  man,  ean- 
sidered  in  his  animal  nature  alone^  is  very  little  supe- 
rior to  brutes,  and  in  some  respects  inferior.  In 
the  scale  of  mere  animal  organisation,  tlie  difference 
between  the  lowest  human  form  and  the  highest 
monkey  is  not  greater  than  between  one  class  of 
monkey  and  another.     Whatever  difference  of  opi- 
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nion  11U17  have  arisen  on  this  subject  of  a  moral  and 

metaphysical  kind,  yet  it  is  on  all  hands  allowed  that 

man  has  to  a  certain  extent  a  nature  in  common  with 

brut^:    and  we  may  avoid  all  cavil  if  we  simply 

assert  that  man,  in  so  far  as  he  partakes  in  a  nature 

common  to  brutes,  is  along  with  them,  in  that  respect, 

a  port  of  the  same  scale  and  system  of  organised  life. 

I    In  so  Jar  as  hia  auimal  nature,  functions,  and  in-  Diitlnctlon 

stincts  are  concerned,  ihey  are  linked  in  the  same  utun ; 

mlmal  and 
chain  of  continuity  with  the  order  of  other  material  bi(ber. 

existences. 

I       To  what  extent  mind  and  volition,  especially  in 

I  their  lower  functions,  in  man  are  different  from  the 

corresponding  manifestatione  in  inferior  animals,  is 

doubtless  a  very  important  question  of  psychology. 

To  draw  the  line  may  be  difficult  or  impracticable. 

Without  pretending  to  determine  such  a  point,  we 

may  safely  say  that,  in  to  far  as  they  belong  to  the 

animal  part  of  man's  constitution,  the  question  as  to 

the  nature  of  such  manifestations  of  intelligence  may 

be  a  question  of  decree,  and  may  be  philosophically 

treated  as  connected  with  other  questions  of  man's 

physical  development,  as  part  of  the  great  scale  of 

natural  existence,  governed  by  natural  laws  as  yet 
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very  imperfectly  known^  but  fairly  subjects  of  in- 
ductive inquiry.  The  question  of  an  intellectual 
principle  is  of  a  peculiarly  metaphysical  kind^  and 
in  no  way  affects  the  continuity  of  man's  physical 
nature  with  the  rest  of  the  material  order  of  things. 
Mtn*s  But  the  more  important  question  refers  to  the 

spiritual 

nature  of  a    further  assertion  of  a  distinct  moral  and  spiritual 

different 

order  of       nature   or  principle   existing  in  man^  and   all  the 

iQeas* 

higher  relations  consequent  upon  it,  which  place  the 
nature  of  man  in  this  respect  in  a  category  altogether 
different  from  that  of  inferior  animals. 

Now  on  this  most  important  point  I  would  only  ob- 
serve one  thing  in  reference  to  our  present  subject: 
the  assertion  in  its  very  nature  and  essence  refers 
wholly  to  a  different  obder  of  things,  apart 
from,  and  transcending,  any  material  ideas  whatso- 
ever :  hence  it  cannot  be  affected  by  any  considerations 
or  conclusions  belonging  to  the  laws  of  matter  or  nature. 
Man  con.     Jn  a  word,  man's  nature  and  existence  on  earth  is  in 

nected  in 

the  natural  nothing  of  a  peculiar  kind,  and  in  no  way  violates 
the  essential  unity  and  continuity  of  natural  causes : — 
in  regard  to  man's  animal  nature,  because,  so  far  as 

4 

that  extends^  it  wholly  belongs  to  the  physical  order 
of  things; — in  regard  to  man's  spiritual  nature. 


k 
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because^  so  far  as  that  is  concerned,  it  is  wholly  inde- 
pendent of  all  material  things,  and  is  therefore  re- 
lieved irom  all  possibility  of  connexion^  or  collision, 
with  any  physical  tniths,  or  theories. 

As,  then,  the  foregoing  consideration  refers  to  the  SimUar 

distinction 

study  of  the  existing  relations  of  organised  life  and  of  «« to  the 

past 

man's  nature,  so  far  as  it  belongs  to  animal  existence, 
60  the  same  principles  equally  apply  to  the  investiga- 
tion of  its  past  history  and  origin,  so  far  as  we  can 
trace  it  We  need  seek  for  no  more  peculiar  or 
occult  cause  in  the  one  case  than  in  the  other. 

If  we  admit  that  the  earth,  being  still  hot  inter- 
nally, must  have  cooled  at  its  surface,  and  that  this 
cooling  must,  in  its  progress,  have  caused  contortions, 
dislocations,  upheavals  of  strata ;  and  again,  that  the 
waters  charged  with  matter  must  have  deposited  it; 
and  that  the  various  crystallised  bodies  and  metallic 
veins  must  have  been  formed  during  certain  stages 
of  these  formations, — it  is  only  by  parity  of  reason  Rudiments 

of  all  phy- 

affirmed  that  the  rudiments  of  all  organic  as  well  as  sicai  things 

in  the  pri- 

inorganic  products  and  structures  must  haye  been  msvaimass. 
evolved  in  like  manner,  as  they  were  alike  included 
and  contained  in  the  once  fused,  and  therefore  once 
vaporised,  or  nebulous,  mass.    In  that  mass  all  kinds 


'  f  . 
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of  physical  agents^  or  the  elements  of  them^  thermotic, 
electric,  chemical,  molecular,  grayitational,  Imninife- 
rous,  and  bj  consequence  not  less  all  organic  and 
vital  forces,  must  have  been  included. 

Out  of  it  in  some  way,  by  equally  regular  laws  in  the 
one  case  as  in  the  other,  must  have  been  eyolved  all 
forms  of  inorganic  and  equally  of  organic  existence, 
— whether  amorphous  masses,  crystals,  cells,  monads, 
plants,  zoophytes,  animals,  or  man, — the  animal 
man ;  the  spiritual  man  belon^ng  to  another  order 
of  things,  a  spiritual  creation* 

Conclusion.       From  this  brief  discussion,  which  was  rendered 
necessary  in  order  to  meet  some  apparent  exceptions 

Unity  of       to  the   general  view  and  assertion  of  the  unity  of 

sciences  re- 
presents       sciences,  we  may  now  return  to  the  main  conclusion, 

unity  of 

nature.  equally  valuable  in  regard  to  the  view  it  tends  to 
open  of  the  study  of  the  sciences  and  their  relation 
to  each  other,  as  in  its  bearing  on  higher  inferences 
which  are  the  crowning  pinnacle  of  scientific  truth. 
Sciences  in  -^^l  science  then  is  emphatically  one :  in  all  its  parts 
stages  of  and  branches,  however  apparently  distinct,  or  sup- 
posed to  involve  peculiar  modes  of  thought  appropriate 
to  each,  we  find,  on  close  examination,  tiiat  all  such 
distinctions  are  but  temporary  and  provisional,  and 


advance. 
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that  vhat  appears  peculiar  is  so  only  because  the  in- 
veetigatioD  in  different  parts  of  sdence  ia  in  different 
stages  of  progress.  Id  one  it  has  arrived  at  no 
more  than  a  description  and  classification  of  pheno- 
mena, or  even  of  the  materials  whose  phenomena  we 
propose  to  study ;  in  another  we  have  been  able  to 
reduce  all  phenomena  to  laws  of  high  generality, 
'  and  those  laws  to  simple  principles  of  force  and 
motion  of  the  most  elementary  simplicity  and  the 
highest  generality ;  and  between  these  extremes 
there  exist  all  varieties  of  intermediate  stages. 

But  all  sciences  approach  perfection  as  they  ap-  ah  cdmcn 

prooch  to  a  unity   of  first  principles,  —  differently  towanii 

(bowing  tbe 
applied,  mdeed,  according  to  the  different  nature  of  uniiy  ot 

the  material  objects  contemplated,  but  in  all  cases 
recurring  to  or  tending  towards  cert^n  high  ele- 
mentary conceptions  which  are  the  representatives  of 
the  unity  of  the  great  archetypal  ideas  according  to 
which  the  whole  system  is  arranged.  Inductive 
conceptions,  very  partially  and  imperfectly  realised 
and  apprehended  by  human  intellect,  are  the  ex- 
ponents in  our  minds  of  these  great  principles  in 
nature. 

The  great  inference  of  uniformity  is  corroborated 
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not  only  by  the  successively  more  and  more  com- 
prehensive laws  of  nature^  which  science  exhibits, 
but  by  the  very  possibility  of  the  existence  of  such 
a  thing  as  systematic  science :  not  only  by  the  ac- 
cumulative proofs  existing  in  nature^  but  by  the 
marvellous  adaptation  and  harmonising  disposition 
of  the  human  mind  for  appreciating  and  discover- 
ing them:  not  only  by  the  occurrence  of  natural 
events  in  invariable  order,  but  also  by  the  possi- 
bility of  expressing  them  by  laws  conveyed  in 
exact  terms,  and  of  advancing  deductively  to  the 
prediction  of  other  phenomena.  Thus,  even  this 
preliminary  condition  of  all  inductive  inquiry  affords 
confirmation  of  the  principle  of  unity  of  design, 
connecting  the  physical  with  the  intellectual  world ; 
and  this  in  a  still  higher  degree,  as  all  sciences  are 
seen  to  tend  towards  unity. 
Our  con-  The  actual  laws  and  profound  principles  which 

ceptions  of 

natural        regulate  the  mechanism   of   the   universe   are   the 

order  the 

reflection  of  originals,  the  conception  and  expression  of  them  in 

the  reality  &  '  ^  ^ 

in  the  au-     ^g  mind  of  man  only  the  copies.     The  vast  assem- 

preme  " 

™*°***  blage  of  physical  causes,  the  great  principles,  whether 

of  cosmical  force  or  of  the  minutest  molecular  affec- 
tions, as  they  exist  in  the  heavens  or  in  terrestrial 
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bodies,  are  tlie  realities :  tlie  exposition  and  demoo- 
stratioD  of  them  in  tlie  mind  of  tlie  philoaopher  only 
their  inu^ee. 

All  science  is  but  tlie  partial  reflexion  in  the 
reason  of  man,  of  the  great  all-pervading  reaton  of 
the  unioerte.  And  thus  the  unittf  of  science  is  the 
reflexion  of  the  unify  of  nature,  and  of  the  unity  of 
that  supreme  reason  and  intelligence  which  pervades 
and  rules  over  nature,  and  from  whence  all  reason 
and  all  science  is  derived. 
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"  The  haimony  of  creation  is  such,  that  small  things  constitate  a 
£uthfal  tjpe  of  greater  things." — Jeremiah  Horbocks,  1637. 

Hindrances   ^^  ^^  physical  analogies  fonn  the  true  ground  of 

to  science 

from  false  inductive  speculation^  and  the  power  of  a  right  ap- 
prehension of  them  confers  that  inductive  foresight 
which  leads  to  successful  discovery^  so  there  are 
many  false  views  of  analogy  to  be  carefully  guarded 
against^  involving  misconceptions  of  the  relations  of 
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^jsad  facto,  and  leading  to  miatakeD  theories  and 
unpliiloeophical  hypotheses,  which  retard  instead  of 
promoting  science. 
In  the  earlier  stages  of  induction,  laws  are  as-  EicepUoiu 

i%ned  of  a  limited  character,  circumscribed  hj  many  mtUtt 

nulnt^nrd 

reseirations,  and  qualified  by  various  exceptions  and  ■*  rni 

piindpln. 

loomalies,  real  or  apparent,  yet  which  must  be  at 

least  temporarily  and  provisionally  noted  as  such. 

Vet  it  has  sometimes   happened  that  such  limited 

views  have  been  converted  into  positive  and  general 

di^imas,   from  neglecting  the   obvious    caution    of 

always  speaking  of  them  ag  provisional. 

Thus  sometimes,   on  the  one   hand,   an   unduly  Autborttr 

of  ■  Dime. 
limited  and  restricted  view,  cautiously  entertained 

by  a  great  philosophical  leader,  may  have  been  caught 
up  by  his  followers,  mbunderstood,  and  invested 
with  a  false  character  and  importance;  or,  on  the 
other  hand,  crude  ideas  may  be  sometimes  hastily 
thrown  out  by  a  great  master  mind,  as  first  tem- 
porary or  tentative  hypotheses,  and  then  come  to  be 
treasured  up  as  absolute  dicta  by  their  less  discerning 
disciples,  and  so  have  acquired  the  stamp  of  per- 
manency, to  the  great  and  serious  hindrance  of 
Mientiflc  progress. 
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imtian-  The  ODce  commOD  use  of  the  tenn  "  irrationality  " 

tUtj  otdll- 

penion  oT      of  the  prismatic  spectrum,   implied   the   prevailing 

prepoBBession  that  it  might  be  expected  to  be  "  ra- 
tional,"  or  follow  the  tame  proportion  in  all  media ; 
whereas,  in  &ct,  great  difference  of  ratio  prevuls. 
This  erroneous  firet  conception  long  retarded  dis- 
covery. It,  however,  shelters  itself  under  the  au- 
thority of  Kewton,  who  assumed  it  without  question, 
perhaps  even  as  a  natural  consequence,  from  the  fact, 
that  as  spectra  given  by  prisms  of  all  substances  are 
analyses  of  white  light,  and  can  be  recompounded 
into  the  same  white  light,  the  ingredient  tints  must 
in  all  cases  be  in  the  same  proportion. 
Coni  ntit.  Nothing  could  be  more  marvellous  than  the  hy- 
potheses once  universally  in  vogue  as  to  the  form- 
ation of  coral  reefs,  rising  up  in  so  inexplicable  a 
manner  from  the  depths  of  the  ocean ;  until,  by  the 
appbcation  of  a  more  correct  knowledge  of  the  na- 
tural history  of  the  animals,  and  a  simple  reference 
to  the  common  geolc^ical  phenomena  of  subsidence, 
Darwin  has  divested  the  whole  history  of  its  mar- 
vellous character,  and  restored  the  equilibrium  of 
inductive  uniformity, 

When  the  asteroids   were    first    discovered,    an 
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eminent  astroDomer  maintained  that  a  laige  planet  htpoUmIs 

ofaateroWi 

once  moving  at  their  mean  distance  had  exploded,  of  from  the 

cKploaion  o( 
which  (iiey  were  the  fragments.     Strange   as  this  ipiuet. 

hypotheaia  was,  it  was  generally  adopted  \>y  philo- 
sophers, and  even  calculations  were  entered  into  to 
aseign  the  place  at  which  this  marvellous  catastrophe 
took  place,  and  the  directions  followed  b;  the  fi^;- 
ments.  But  if  we  simply  asked  what  analf^  have 
we  for  such  an  event,  —  when  has  a  planet  ever 
been  known  to  bunt  f  or,  indeed,  how  could  such  an 
effect  be  produced?  its  unphilosophical  nature  is 
suffidently  apparent. 

On  the  odier  hand,  condetuation  of  coemical  matter 

'  is  an  hypothesis  which  has  gained  ground  from 
many  probable  analogies ;  and  the  supposition  of 
a  ring  of  such  matt«r,  out  of  whidi  these  minute 
bodies  (probably  existing  in  vast  numbers)  have 
been  condensed,  formerly  thrown  out  in  a  public 

I  lecture*,  has  been  sanctioned  by  the  authority  of 
Mr.  Adams,   in  an   address  from  the  chur  of  the 

I     Astronomical  Soaety.t 

'         To  take  another  instance :  the  authority  of  New- 
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Geometri-    ton's  name   and  example  imdoubtedly^  for  a  long 

cal  method.         ^  ,  ^ 

series  of  years  after  his  death,  powerfully  influenced 
for  the  worse  the  tendencies  of  the  mathematical  spirit 
of  England  towards  an  exclusive  preference  for  the 
geometrical  method:  or  where  necessity  might  com- 
pel the  use  of  analytical  processes,  still  an  entire 
devotion  to  the  letter  of  Newton's  fluxional  notation 
restricted  their  application,  and  long  continued  to 
make  the  great  advances  of  the  continental  analysts 
a  sealed  book  to  the  English  student,  and  to  retard 
the  progress  of  investigation  in  this  country. 
Unity  of  In  a  similar  spirit,  without  any  more  disparage- 

compofitlon 

in  ptayai.      ment  to  the  great  name  of  Cuvier  than  to  that  of 

ology. 

Newton,  it  has  been  a  subject  of  comphdnt  on  the 
part  of  a  large  and  increasing  school  of  physiologists, 
that  a  too  prevalent  devotion  to  the  teleological  me- 
thods which  he  so  peculiarly  supported,  and  which 
derived  so  undue  a  preponderance  from  the  authority 
of  his  name,  has  been  a  great  hindrance  to  the  pro- 
gress of  the  more  extended  views  opened  by  the 
higher  principle  of  **  unity  of  composition "  advo- 
cated by  the  school  of  Geoffry  de  St.  Hilaire,  which 
Cuvier  so  strenuously  opposed,  and  which  the  influ- 
ence of  his  name  was  long  so  potent  unduly  to 
repress. 
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The  prepossession  arising  from  Newton's  dictum,  Oaagt  of 
"  To  the  same  ray  ever  belongs  the  same  refrnngi-  i^ty. 
bility,"  eeeme  long  to  have  operated  as  a  bar  to  even 
imagining  any  theory  which  involved  an  opposite 
idea.  And  it  was  accordingly  as  a  sort  of  paradox 
that  Professor  Stokes  ventured  to  announce  his  im- 
portant discovery  of  s  change  of  refrangibility,  which 
affords  the  key  to  so  wide  a  range  of  curious  phe- 
nomena of  light,  including  and  generalising  the 
angular  results  before  obtained  by  Sir  J.  Herschel 
and  others  of  Sir  J).  Brewster. 

The  higher  and  wider  exten^on  of  analogy  and  slow  pro- 
generalisation  is  not  effected  at  once  and  at  first,  neimiiw- 

tton. 
The  earliest,  and  sometimes  the  most  highly  and 

justly  valued  labourers  in  particular  departments  and 
fields  of  research,  as  collectors  of  facts,  are  not  al- 
ways those  best  aUe  to  perceive  the  broader  con- 
nexion of  grand  principles ;  and  hence  are  the  more 
apt  to  cling  to  such  prepossessions  as  those  just 
alluded  to.  Even  when  many  classes  of  facts  have 
been  successfully  made  out,  it  requires  time,  and  the 
^pearance  of  some  genius  of  more  rare  original 
power,  to  indicate  at  once  a  comprehensive  theo- 
retical principle  by  striking  out  some  general  con- 
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ceptlon^  startling,  perhaps,  from  its  very  simplicity, 
yet  revolutionising  the  whole  science. 
Great  prin-       And  even  when  they  are  proposed,  such  more 

ciplcs  re- 
luctantly     elevated  views  are  not  at  once  appreciated  or  under- 

adoptecU 

stood,  not  merely  by  the  many,  but  even  by  the  cul- 
tivators of  science.  When  Galileo  opened  the  path 
of  all  true  astronomy  by  the  simple  maxim  that  the 
same  laws  of  motion  which  hold  good  on  the  surfiu^ 
of  the  earth  apply  also  throughout  the  celestial 
spaces,  and  when  Lyell  did  the  same  thing  for 
geology,  by  maintaining  that  the  analogy  of  real  and 
existing  causes  ought  to  be  extended  through  all  the 
immeasurable  periods  of  past  time ;  —  neither  was  at 
first  admitted  without  much  difficulty  and  opposition, 
not  so  much  arising  from  the  mere  ignorance  of  the 
many,  as  from  the  preconceptions  of  the  few. 
Dislike  of         Some  very  eminent  men  of  science  have  been 

theorising. 

prone  to  cherish  an  intellectual  disposition  too 
strongly  opposed  to  all  indulgence  in  hypothesis,  and 
have  evinced  a  very  stringent  determination  to  keep 
to  what  is  regarded  as  the  exactness  of  demonstrar 
tive  8cience5  with  an  especial  abhorrence  of  any 
thing  wearing  the  appearance  of  theorising;  which 
they  would  most  carefrdly  shun  under  the  idea  of 
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its  being  metaphyseal  and  TiBionary,  ami  altogether 
at  Tuiance  with  the  severity  of  all  that  is  worthy 
the  name  of  real  science,  or,  at  aoy  rate,  beyond 
tfaor  province  to  pursue ;  which  is  surely  as  much  a 
&iilt  in  the  one  extreme  as  the  spirit  of  fandful 
hjpothena  is  in  the  other.  Yet,  men  of  the  most 
ctanprebenBive  minds  are  the  most  ready  to  admit 
tlie  value  of  such  speculative  ideas  if  well  formed. 

"Beside  positive  knowledge,"  says  Humboldt, 
"  stand  conjecture  and  opinion  —  a  philosopbical 
science  of  nature  strives  to  rise  beyond  the  limited 
requirements  of  a  bare  description  of  nature.  It 
coufflsts  not  .  .  .  in  tiie  barren  accumulatioQ  of  iso- 
lated facts.  The  curious,  the  inquiring  spirit  of 
man  must  be  suffered  to  make  excursions,  .  .  .  still 
to  surmise  what  cannot  be  positively  known."* 

We  have  already  observed  that  all  induction  im-  lire  phifo. 

■opbf  of 

plies  a  primary  adoption  of  a  certain  amount  of  hypo-  coni«cturt. 
tkexis  ;  and  the  secret  of  its  success  in  any  instance 
lies  mainly  in  the  happy  selection  of  such  hypotheti- 
cal grounds,  and  not  in  the  mere  accumukttoD  of 
&cts.     It  is  by  the  peculiar  capacity  for  seizing  sound 

*  ConoN,  p.  25!.,  IM  tnuu. 
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in  these  first  hypotheses  that  the  highest 
philosophical  genius  is  mainly  characterised. 

Some  persons  speak  as  if  all  conjecture  were  alike 
delusiYe ;  but  wise  and  skilful  conjectures  are  very 
different  firom  hasty  and  crude  guesses;  and  the  com- 
parative  probability  of  several  hypotheses^  all  purely 
imaginary,  admits  of  many  degrees;  and  to  reduce  it 
to  something  like  fixed  principles  would  constitute 
no  unimportant  branch  of  mental  science, — the  logic 
of  anticipation,  the  philosophy  of  the  imknpwn. 
Belief  from        It  was  in  fi&ct  nothing  else  than  the  firm  persuasion 

analogj  be- 

foredeiDoiw  of  the  truth  of  great  and  high  principles  of  philoso- 

stration. 

phical  analogy,  and  the  inherent  force  of  soimd  ideas 
of  probability,  which  so  powerfully  influenced  those 
who  were  the  first  assertors  of  the  solar  system  of 
the  planetary  world,  and  even  martyrs  to  its  cause, 
before  it  had  received  any  absolute  proof  from  the 
application  of  mechanical  principles;  and  when  the 
assertion  might  be  called  merely  conjecturaL  Yet  it 
was  a  conjecture  of  that  highest  class  which  is  formed 
by  genius  in  its  loftiest  moments  of  inspiration,  de- 
rived from  an  enlarged  contemplation  of  the  har- 
mony of  nature;  and,  we  may  add,  in  like  manner  it 
is,  that  on  the  other  hand  the  antecedent  incredi- 
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bility  of  an  alleged  phenomenon  weighs  more  against 
it  with  a  sound  philosopher^  than  many  assertions  in 
its  favour. 

A  beautiful  example  of  this  kind  of  anticipation  is  Example  of 

Horrocks. 

found  in  the  correspondence  of  the  unfortunate  but 
pre^mmently  promising  Jeremiah  Horrocks ;  when, 
after  objecting  to  some  theories  of  Kepler,  to  account 
for  the  planetary  motions,  he  adds,  ^^  It  appears  to 
me,  however,  tiiat  I  have  fallen  upon  the  true  theory, 
and  that  it  admits  of  being  illustrated  by  means  of 
natural  movements  on  the  surface  of  the  earth,  for 
nature  everywhere  acts  according  to  a  uniform  plan, 
and  the  harmony  of  creation  is  such  that  small  things 
constitute  a  faithful  type  of  greater  things.^* 

It  was  to  illustrate  this  "true  theory,"  tiiat  he 
devised  that  beautiful  experiment  (the  most  instruc- 
tive which  the  lecturer  can  exhibit  even  at  the  pre- 
sent day  t)  of  the  freely  suspended  ball  revolving  in 
an  ellipse  under  the  combined  influence  of  the  central 
and  tangential  forces ;  and  in  addition  showing  the 
motion  of  the  apsides. 

Mere  conjectural  hints  at  explanation  of  obscure 


*  In  a  letter  dated  Nov.  23. 1637.    See  Grant's  Hiat  of  Aatron.  p.  425. 
t  See  Vignette. 
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CdQiectonl  phenomena  may  in  many  cases  be  thrown  out^  which 
tionsoDiy     may  seem  to  some  fanciful  and  idle^  and  may  be 

to  show 

that  pheno-  easily  turned  into  ridicule ;  when  the  real  object  and 

mena  are  ^  ^ 

not  in  their  meaning  is  only  to   show  that  the  j)henomena  in 

natiue  in- 
explicable,    question  are  not  necessarily  of  such  a  nature  as  to 

be  beyond  the  boundary  of  legitimate  investiffation,  or 
possible  explanation.     In  such  instances^  to  show  a 
bare  possibility  is  all  that  the  case  requires ;  the  lan- 
guage sometimes  employed  is  perhaps  censured  as 
fancifiil  and  evasiye,  or  as  a  mere  disguise  for  igno- 
rance; but  the  real  purport  of  such  suggestions  is 
overlooked ;  they  are  not  put  forth  as  pretending  to 
be  complete  explanations  ;  the  point  that  is  aimed  at 
is  merely  to  show  that  the  phenomena  in  question 
are  not  necessarily  of  a  kind  outstanding  and  setting  at 
defiance  all  physical  explanation :  now  an  event  cannot 
be  set  down  as  inexplicable  to  our  &culties^  so  long  as 
any  possible  or  imaginable  combination  of  physical 
conditions  can  be  su^ested  as  capable  of  furnishing 
a  platisible  explanation  of  it. 
Example.  Thus,  for  example,  the  nebular  hypothesis  of  the 

Nebular 

theory.  origin  of  the  planetary  system  was  thrown  out  by 
Laplace  as  confessedly  a  mere  conjecture:  yet  one 
which  was  founded  on  rational  probability;    and 
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tended  to  show  that  the  observed  peculiaritj  of  the 
motions  of  the  planets  being  alt  in  one  direction^  was 
not  absolutely  inexplicable  on  physical  principles^  and 
evinced  a  probability  that  on  this^  or  some  equivalent 
principle,  the  origin  of  those  motions  might  reason- 
ably be  expected  to  find  a  solution. 

Yet  further :  to  this  uniformity  in  the  motions  of  Anomaly  of 

Batellites  of 

the  system  there  appears  one  striking  exception  in  uranuB. 
the  satellites  of  Uranus,  which  are  at  once  retrograde 
and  highly  inclined;  as  they  would  be  if  originally 
direct  and  then  turned  over  beyond  the  perpendicular. 
Such  a  disturbance  could  not  occur  from  the  action 
of  any  existing  planetary  attraction :  but,  in  the  state 
of  nebulosity,  it  is  far  from  impossible  to  conceive 
some  action  of  the  kind  among  the  multitude  of 
conflicting  forces  then  acting.  No  sound  philosopher 
doubts  that  the  effect  was  due  to  some  regular  cause : 
the  nebular  hypothesis  may  serve  to  suggest  that  the 
conception  of  such  a  cause  is  not  wholly  beyond  the 
limits  of  physical  analogy. 

The  progress  of  physical  discovery  may,  it  is  true,  DifBcuities 
be  sometimes  slow,  and  the  appearance  of  objections  not  to  stop 
and  difficulties  so  formidable,  as  to  damp  the  ardour 
of  research,  or  even  to  give  some  colour  to  the 
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insinuations  of  those  who  may  be  sceptical  as  to  the 
pretensions  of  philosophical  advance,  or  entertain 
jealous  or  hostile  feelings  towards  such  pursuits. 
But  the  inquirer,  truly  imbued  with  inductive  prin- 
ciples, will  not  despond. 
Lesser  diffl-       There  is  one  grand  maxim  of  pre-eminent  value 

culties  not 

to  hinder      m  philosophic  inquiry  generally,  and  which  finds  a 

reception  of 

great  prin-    peculiar  application    imder   such   circumstances  as 

ciples. 

those  just  referred  to,  viz.,  that  having  once  grasped 
firmly  a  great  principle^  we  should  be  satisfied  to  leave 
minor  difficulties  to  await  their  solution^  assured  that 
in  time  the  progress  of  discovery  will  clear  them  up 
as  certainly  as  it  has  now  cleared  up  difficulties  once 
quite  as  formidable  and  paradoxes  quite  as  inex- 
plicable. It  has  been  by  adherence  to  this  rule  that 
all  great  philosophical  systems  have  made  their  way 
Example,      and  finally  triumphed  over  error.     The  Newtonian 

Newtonian 

system  and   theory  was  beset  by  palpable  contradictions  in  its 

lunar 

apsides.  results  till  many  years  after  Newton's  death ;  yet  all 
sound  philosophers  embraced  it.  The  motion  of  the 
apsides  of  the  moon's  orbit  was,  with  singular  honesty, 
confessed  by  Newton  to  be  in  fact  nearly  twice  as 
great  as  calculation  from  theory  made  it:  and  this 
contradiction  remained  an  outstanding  palpable  ob- 


'f 
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jection,  jet  without  occasioning  any  misgiving  in  the 
mind  of  sound  philosophers  as  to  the  general  truth 
of  gravitation^  till  the  error  was  explained,  and  the 
calculation  rectified  by  Clairault* 

Up  to  the  present  time,  all  the  anomalies  of  the  The  tides, 
tides  are  by  no  means  reduced  under  the  dominion 
of  theory :   yet  no  sound  philosopher  doubts   the 
troth  of  the  principle  that  they  are  due  to  the  solar 
and  lunar  attractions. 

The  theory  of  gravitation,  again,  was  really  de-  Motion  of 

Uranus. 

fective  up  to  the  present  day :  the  motions  of  the 

planet  Uranus,  as  calculated  by  theory,  were  found 

to  be  every  year  becoming  more  and  more  discordant 

with  observation,  and  theory  was  completely  at  fault : 

nndl  tlie    calculation  of  Adams    and   Le  Verrier 

showed  that  the  anomalies  could  be  explained  by 

the  supposition  of  the  disturbance  occasioned  by  an 

exterior  planet  moving  in  a  certain  orbit ;  and,  at 

the  time,  at  a  certain  point  in  that  orbit;  as  was 

directly  verified  by  the  observations  of  Galle  and 

other  astronomers. 

So  again,  the  undulatory  theory  of  light  now  un-  The  wave 

theory  of 
IJght. 

*  Princip.  bk.  L  sect  iz.  prop.  45.  cor.  2. 


rays. 
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hesitatingly  accepted  by  all  mathematicians  is  still 
confessedly  defective  in  its  application  to   several 
phenomena,  especially  the  more  extreme  cases  of 
prismatic  dispersion. 
MeUonrs  The  rays  of  the  sun  under  ordinary  circumstances 

anomaly  in 

thesoUr  possess  a  heating  power  in  proportion  to  their  in- 
tensity. When  analysed,  though  the  heating  power 
differs  greatly  for  different  primary  rays,  and  is  not 
proportional  to  their  illuminating  power,  yet  it 
nowhere  exists  without  rays  which  may  be  rendered 
visible,  nor  is  any  visible  ray  destitute  of  such  power : 
and  for  the  same  ray  under  the  same  conditions  the 
heating  is  proportional  to  the  illuminating  intensity. 

To  this  general  law  one,  and  one  only,  outstand- 
ing exception  occurs  in  an  experiment  recorded  by 
Melloni,  viz.,  that,  with  a  certain  green  glass,  the  rays 
transmitted,  when  concentrated  by  a  lens,  are  in- 
tensely bright,  but  totally  destitute  of  heat.  This 
is  a  solitary  exception — a  breach  of  all  analogy — 
unsupported  by  any  corroborative  experiments :  and 
as  yet  unexamined  by  any  critical  experimenter.  It 
is  then  simply  an  anomaly  provisionally. 

The  anomaly  that  water  is  at  its  greatest  density 
at  about  40°  F.,  and  below  that  expands  with  de- 
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crease  of  temperature,  has  been  held  by  some  to  be  Huimum 
a  marveliouB  and  pecuuar  oui^tanaiBg  tact,  setting  water. 
I  all  theory  at  defiance. 

I      Yet  DO  truly  inductive  philosopher  for  a  moment 
I  donbta  that  it  is  really  a  part  and  consequence  of 
some  higher  law  of  which  the  ordinary  law  of  ex- 
pansion is  a  part. 

Indeed,  BerthoUet  has  speculated  on  the  subject, 
90  far,  at  least,  as  to  muntain  that  the  cause,  whatever 
it  be,  which  produces  crystalliaation,  is  in  operation 
in  expanding  the  water  before  the  crystals  of  ice  are 
actually  formed,  and  which  are  specifically  much 
Kghter  than  the  water.*  He  even  states  it  aa  a 
general  law  that  "the  causes  which  determine  the 
I  changes  of  constitution  of  bodies  exercise  an  action, 
the  effects  of  which  are  evident  before  the  changes 
of  constitution  have  taken  place."  And  this  property 
in  water  is  not  altogether  an  anomaly  as  compared 
with  what  takes  place  in  antimony,  iron,  and  bismuth. 
Instances  also  occur  in  certain  substances  in  a 
fluid  state  which  inatantli/  solidify  on  the  application 
of  an  extraneous  body'~proving  that  the  particles 

*  Dr.  Peceira'B  Lactnm  oa  Oghl,  p.  168.   2di1  «d.  I8S4. 
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are  already  in  a  state  of  strain,  and  require  only  som^ 

extraneous  agency  to  bring  about  that  change  in. 

their  arrangement. 

Other  suggestions  of  a  theoretical  kind  have  also 

been  made :  but,  at  any  rate,  we  see  enough  to  show 

that  the  phenomenon  is  not  one  of  necessity  out-' 

standing  all  explanation^  and  that  it  very  probably 

will  ere  long  be  brought  under  the  dominion  of 

theory. 

Principle  of       The  system  of  inductive  reasoning  in  its  foil  ex- 
uniformity  ^        ^ 

throughout    tent  essentially  involves  the  conviction  of  the  universal 

nature  the 

essence  of     and  permanent  uniformity  of  nature.   This,  as  was  ob- 
tion.  served  at  first,  has  been  emphatically  and  truly  called 

**  the  inductive  principle. "  It  is  this  which  points  to 
the  great  archetype  of  unity  ;  to  which  all  our  sub 
sequent  conclusions  minister  increasing  confiirmation ; 
and  from  the  influence  of  such  a  first  principle  in 
our  inquiries  arises  all  that  distinguishes  true  science 
from  mere  empiricisnx,  and  an  elevated  philosophy 
from  the  grovelling  and  mechanical  accumulation  of 
mere  millions  of  facts. 
Not  an  in-        And  we  may  remark  that  this  idea,  in  its  proper 

tuitiveor  , 

natural  be-    extent,  IS  by  no  means  one  of  popular  acceptance  or 

lief. 

natural  growth.     Just  so  far  as  the  daily  experience 


EBiiL  5  m,]      tTNIFOSMITT  OF  NATURE.  \;99 


of  ereiy  one  goes,  bo  far  indeed  he  comes  to  em- 
brace a  cert^n  persuasion  of  this  kind,  but  merely  to 
this  limited  extent,  ^t  what  is  going  on  around 
him  at  present,  in  his  own  narrow  sphere  of  observa- 
tion, will  go  on  in  like  manner  in  future.  The 
peasant  believes  that  the  sun  which  rose  to-day  will 
me  again  to-morrow;  that  the  seed  put  into  the 
ground  will  be  followed  in  due  time  by  the  harvest 
this  year  aa  it  was  last  year,  and  the  like ;  but  has 
no  notion  of  such  inferences  in  subjects  beyond  his 
immediate  observation. 

And  it  should  be  observed  that  each  class  of  per-  commoni]' 

doubted  or 

sons,  in  admitting  this  belief  within  the  limited  range  denied  be- 
yond lur- 

of  his  own  experience,  though  he  doubt  or  deny  it  in  ro*  u«>it»- 

everything  beyond,  is,  in  fact,  bearing  unconscious 
testimony  to  its  universal  truth.  Nor,  again,  is  it 
only  among  the  Tnost  ignorant  that  this  limitation  is 
pat  upon  the  truth.  There  is  a  very  general  pro- 
penuty  to  believe  that  everything  beyond  com- 
mon experience,  or  expressly  ascert^ned  laws  of 
nature,  ia  left  to  the  dominion  of  chance  or  fate  or 
arbitrary  intervention;  and  even  to  object  to  any 
attempted  explanation  by  physical  causes,  if  conjee- 
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Acquired 
only  by 
philosopbl' 
cal  study. 


Increasing 
coniiction 
by  more 
extended 
research. 


turally  thrown  out  for  an  apparently  unaccountable 
phenomenon. 

The  precise  doctrine  of  the  generalisation  of  this  p 
idea  of  the  uniformity  of  nature,  so  far  from  being 
obvious,  natural,  or  intuitive,  is  utterly  beyond  the 
attainment  of  the  many.  In  all  the  extent  of  its  uni- 
versality it  is  characteristic  of  the  philosopher.  It  is 
V  clearly  the  result  of  philosophic  cultivation  and  train- 
ing, and  by  no  means  the  spontaneous  offspring  of 
any  primary  principle  naturally  inherent  in  the  mind, 
as  some  seem  to  believe.  It  is  no  mere  vague  per- 
suasion taken  up  without  examination  as  a  common 
prepossession  to  which  we  are  always  accustomed;  on 
the  contrary,  all  common  prejudices  and  associations  - 
are  against  it.  It  is  pre-eminently  an  acquired  idea. 
It  is  not  attained  without  deep  study  and  reflection. 
The  best-informed  philosopher  is  the  man  who  most 
firmly  believes  it,  even  in  opposition  to  received 
notions :  its  acceptance  depends  on  the  extent  and 
profoundness  of  his  inductive  studies. 

Throughout  the  range  which  science  opens  to  us 
we  find  the  several  classes  and  orders  of  phenomena 
defined  by  laws  of  increasing  generality,  and  thus 
intimately   connected  and  bound  together,  so  that  L 


In 
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y  part  is  esaential  to  the  coherence  and  unity 
lie  whole.  But  when  we  have  arrived  at  the 
lest  of  such  generalisations  to  which  science 
yet  attained,  those  most  comprehensive  laws,  in 
existing  state  of  our  knowledge,  seem  diverse, 
inited,  and  not  as  yet  connected  by  any  common 
her  principle;  yet  we  cannot  for  a  moment 
pose  tibis  to  be  anything  else  than  the  result 
our  ignorance;  they  must  each  be  really  sub- 
inate  members  of  some  greater  group.  Future 
3arch  will  undoubtedly  connect  them  together  by 
>mmon  principle,  of  which  at  present  we  can  form 
more  conception  than  the  predecessors  of  Newton 
of  universal  gravitation,  or  than  he  did  of  elec- 
-magnetism,  or  geological  epochs.  Discoveries  are 
Qg  made  every  day ;  and  the  very  next  impor- 
t  physical  discovery  will  as  assuredly  effect  an 
on  between  some  two  or  more  classes  of  pheno- 
oa  at  present  not  so  connected,  as  the  last  dis- 
ery  has  done.  New  phenomena  are  being  con- 
lally  detected.  Not  more  surely  does  this  happen 
n  it  is  sooner  or  later  followed  by  the  disclosure 
more  comprehensive  laws.  The  progress  of 
x>very  is  as  certain  as  the  extent  of  nature  is 

H  3 
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unlimited ;  and  the  subordination  of  species  of  phen 
mena  to  gerura  ;  of  these  genera,  again^  to  classes  oi 
higher  genera,  and  so  on,  must  be  as  unbounded 
the  succession  of  phenomena. 
Idea  of  The  universality  of  law  and  order  is  the   dis- 

chance. 

tinguishing  conviction  of  the  inductive  philosopher; 
by  this,  in  fact,  science  is  elevated  into  philosophy. 
One  main  test  of  its  force  and  extent  is  the  exclusion, 
in  consequence  of  its  admission,  of  the  very  notion  of 
chance,  or  of  the  possibility  of  any  events  in  the 
universe  really  happening  at  random.  In  fact,  the 
very  term  chance  implies  a  theory ;  and  if  we  would 
examine  its  meaning,  and  employ  it  in  a  strict 
sense,  we  should  find  that  what  we  really  mean 
can  never  properly  amount  to  more  than  a  confession 
of  our  ignorance  of  the  mode  or  order  in  which 
certain  events  have  taken  place.  If  we  take  any 
portion  of  the  natural  world,  or  any  class  of  pheno- 
mena of  which  we  know  least,  and  which  appear 
most  fortuitous,  can  we  correctly  say  more  than  that 
we  are  ignorant  of  the  laws  by  which  it  is  regulated? 
Yet,  while  in  saying  that  any  phenomena  appear 
capricious  or  fortuitous,  we  simply  admit  our  igno- 
rance of  the  laws  by  which  they  are  governed,  no 
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er 


inductlye  philosopher  for  a  moment  doubts  that  they 
we  regulated  by  some  laws. 

To  take   an  example:   the  apparently  irregular  Example, 
mode  of  distribution  of  the  fixed  stars  through  the  tion  of  fixed 

^^  stars. 

u|  iieavei^,  might  seem,  at  first  sight,  to  justify  the 
belief  that  their  arrangement  and  position  in  the 
universe  might  be  wholly  fortuitous,  and  such  pro- 
bably may  be  the  idea  in  uninstructed  minds,  and 
they  may  perhaps  feel  disposed  to  ridicule  the  some- 
what bold  but  characteristic  idea  of  Des  Cartes*, 
who  says  that  he  meditates  an  attempt  to  investigate 
the  cause  of  the  position  of  every  fixed  star.  Yet 
the  very  &ct  that  these  masses  at  least  have  the 
property  of  transmitting  light  to  us,  and  consist  of 
matter  of  some  kind,  and  have  been  in  some  instances 
proved  to  be  subject  to  the  law  of  gravitation,  in- 
stantaneously asserts  for  them  a  sort  of  claim  of 
kindred  with  matter  around  us  and  with  ourselves, 
and  dispels  every  shadow  of  doubt  that  they  are 
disposed  according  to  some  physical  law,  under  the 
influence  of  some  determinate  physical  forces. 

When  we  come  to  examine  the  masterly  and  pro-  struve*s  re- 
searches. ^^^ 
found  researches  of  Struve  (disclosed  in  the  '^  Etudes 


•  Epist  67. 
H  4 


104  UJNIFORiaTT  OF   KATUBE.     lEasAY  I.   §  HI. 

d'Astronomie  Stellaire  ^)  we  be^  to  feel  more  con- 
vinced that  even  in  the  seemingly  capricious  dis- 
tribution of  these  remote  masses  through  the  abysses 
of  space,  we  obtain  a  glimpse  of  order,  if  only  from 
the  mere  Sact  that  bj  the  consideration  of  averagesy 
some  sort  of  classification  is  effected;  and  from  that 
happy  combination  of  arguments  brought  together 
from  such  various  sources,  which  none  but  an  in- 
ductive genius  of  the  highest  order  could  have 
planned,  and  nothing  but  consummate  mathematical 
skill  could  have  worked  out,  conclusions  of  high 
generality  and  profound  interest  are  elicited  in  a 
subject,  at  first  sight,  seeming  to  baffle  inquiry. 
Geological         Nothing  would  appear,  at  first  sight,  more  devoid 

elevations. 

of  all  order,  or  apparently  fortuitous,  than  the 
directions  assumed  by  those  elevations  and  fractures 
of  strata  which  diversify  the  surface  of  the  eartli 
with  mountains  and  valleys,  precipices  and  plains. 
Yet  the  accurate  observations  of  geologists,  combined 
with  the  theoretical  indications  of  dynamical  science, 
have  even  now  begun  to  throw  some  light  on  the 
probable  laws  of  these  seemingly  arbitrary  manifesta- 
tions of  power,  and  to  connect  them  with  the  all- 
pervading  principles  of  regularity ;  and  though  we 
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nay  not  be  disposed  to  assent  to  the  precise  theory 
of  Elie  de  Beaumont,  yet  it  at  least  gave  a  right 
direction  to  inquiry,  and  the  exact  deductions  of 
Mr.  Hopkins,  place  the  general  dynamical  principle 
of  lines  of  upheaval  beyond  question ;  and  leave  no 
donbt  tibat  a  comprehensive  mechanical  theory  will 
eventually  be  worked  out,  and  the  most  monstrous  geo- 
logical **  catastrophes"  reduced  to  order  and  system* 
Amonfi^  the  ancients  we  know  the  several  forms  of  ^***  ""^ 

^  chance  ex- 

belief  in  blind  fete*  or  chance  were  not  merely  popular  **ci^<*«^ 

delusions,  but  deliberate  persuasions,  which  divided 
philosophical  sects :  the  advocates  of  the  fixed  neces- 
sity and  eternal  destiny  of  the  world,  and  the  sup- 
porters of  the  Epicurean  doctrine  of  the  formation  of 
the  material  universe  out  of  a  fortuitous  concourse 
of  atoms.  But  in  the  age  and  under  the  influence  of 
the  inductive  philosophy,  no  such  dreams  can  for  a 
moment  obtrude  themselves.  The  definite  and  posi- 
tive spirit  of  this  system  strikes  at  the  root  of  such 
vague  and  unmeaning  expressions — the  mere  dis- 
guises of  human  ignorance.  It  demands  what  chance 
and  finite  are.  Jt  appeals  to  the  great  principle  of 
uniformity,  and  the  regularity  of  physical  causes; 
and  feels  warranted  in  affirming  that  in  all  cases^ 
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however  incapable  they  may  at  first  appear  of  re- 
daction to  any  kind  of  system,  there  yet  must  be 
in  reality  as  perfect,  though  to  us  unknown,  ob- 
servance of  determinate  laws  in  their  production, 
as  in  any  cases  we  are  most  familiar  with.  Pro- 
foundly adjusted  order  is  utterly  inconsistent  with 
blind  destiny,  mechanical  causes  with  chance. 
No  limits  to  It  IS  the  proper  business  of  inductive  science  to 
tion  of  In-    analyse  whatever  comes  before  it.    We  cannot  say 

duction. 

that  any  physical  subject  proposed  is  incapable  of 
such  analysis,  or  not  a  proper  subject  for  it,  until  it 
has  been  tried  and  found  to  fail;  and  even  £hen,  the 
result  is  not  unprofitable ;  —  we  know  the  precise 
point  at  which  the  failure  has  taken  place,  and  the 
exact  cause  of  its  occurrence.  It  is  a  main  charac* 
teristic  of  sound  philosophy,  that  it  draws  the  line 
precisely  between  the  known  and  the  unknown; 
and  teaches  us  not  only  why  we  understand  the 
one  part,  but  why  we  do  not  understand  the  other. 
Yet  the  unknown  regions  on  the  frontier  of  science 
enjoy  at  least  a  twilight  from  its  illumination,  and  are 
still  brightened  by  the  rays  of  pre^nt  conjecture, 
and  the  hope  of  future  discovery.  We  can  never  say 
that  we  have  arrived  at  such  a  boundary  as  shall 
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place  an  imp€LSsabk  limit  to  all  future  advance^ 
proYided  the  attempts  at  such  advance  be  always 
made  in  a  strictly  inductive  spirit.  To  the  truly 
inductive  philosopher,  the  notion  of  limit  to  inquiry 
is  no  more  real  than  the  mirage  which  seems  to 
bound  the  edge  of  the  desert,  yet  through  which 
the  traveller  will  continue  his  march  to-morrow,  as 
uninterruptedly  as  to-day  over  the  plain.* 

When  the  inductive  inquirer  finds  himself  involved  Limits  of 

our  present 

in  some  great  apparent  difficulty,  and  among  pheno-  knowledge 
mena  which    no  existing  resources   of  science   are  ^pm  those 

*^  of  nature. 

able  to  explain,  which  appear  to  stand  forth  as  irre- 
ducible anomalies,  and  to  baffle  all  attempts  at  ex- 
planation ;  however  hopeless  the  problem  may  seem, 
he  can  never  really  suppose  the  case  to  be  in  its  own 
nature  incapable  of  analysis,  or  that  the  mass  of  facts 
is  not  really  reducible  to  sorjys  principles  of  order, 
analogy,  and  causation, — to  the  dominion  of  laws  as 
yet  indeed  unknown,  and  of  causes  not  as  yet  conjec- 
tured, yet  as  perfectly  regular  and  strictly  harmonious 
as  those  which  govern  the  most  common  daily  occur- 
rences,— the  fall  of  a  stone,  or  the  ascent  of  vapour. 


^    AAtk   nrk4a  af  4l«a  anA  /vf  tVttk  a<w*4t/\n 
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No  real  in- 
terruptions 
in  the  order 
of  nature. 


Anomalies 
only  appa- 
rent. 


Anomalies 
referred  to 
laws  as  yet 
unlmown. 


A  real  break  in  the  connection  and  continuity  of 
physical  causes  cannot  exist  in  the  nature  of  tilings. 
If  such  breaks  often  appear^  they  are  due  solely  to 
our  ignorance.  Every  advance  tends  to  fill  them 
up ;  and  indeed  each  physical  discovery  is  nothing 
else  than  an  extension  of  the  evidence  of  continuity, 
a  fresh  link  in  the  connexion  of  phenomena  into  one 
consistent  whole. 

There  is  no  such  thing  as  any  class  of  phenomena 
really  standing  out  isolated  from  all  others  uncon- 
nected by  any  analogous  principle,  and  truly  ano- 
malous in  regard  to  the  rest  of  nature.  Yet  every 
class  of  phenomena  has  at  some  time  seemed  so ; 
but  it  is  an  illusion  in  whatever  instance  it  may 
now  seem  to  be  the  case;  and  one  which  time  will 
assuredly  clear  away,  as  it  has  already  done  so 
many  similar  or  great^  illusions. 

In  all  apparent  anomalies,  the  inductive  philo- 
sopher will  &11  back  on  the  primary  maxim,  that  it 
is  always  mare  probable  that  events  of  an  unaccount" 
able  and  marvellous  character  are  parts  of  some  great 
fixed  order  of  causes  unknown  to  usy  than  that  any  ^eal 
interruption  occurs.  And  further,  what  may  now 
appear  the  most  mysterious,  and  at  present  least 
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understood,  will  yet  hereafter  be  explained  by  the 

future  extension  of  discoyery. 
It  may,  indeed,  be  difficult  or  impossible  to  apply 

these  considerations  in  detail,  and  to  suggest  parti- 
cular interpretations  in  subordination  to  these  para- 
mount principles ;  yet  this  will  not  invalidate  their 
general  truth ;  nor  need  it  lead  us  into  extravagant 
and  gratuitous  speculations  to  bring  about  a  precise 
explanation  for  which  the  circumstances  do  not  fur- 
nish sufficient  data.  A  truly  rational  inquirer  will 
be  content  to  let  such  difficulties  await  their  solution : 
and,  so  far  from  always  seeking  such  explanations  in 
precise  theories,  he  will  admit,  on  the  contrary,  that 
too  minute  a  solicitude  to  refer  every  case  to  known 
causes,  may  tend  to  keep  out  of  sight  the  broader  prin- 
ciple that  they  may  be  referable  to  some  causes  as  yet 
UNKNOWN,  but  still  parts  of  the  same  universal  order; 
and  may  even  lead  to  the  disparagement  of  that  prin- 
ciple when,  in  any  instance,  such  more  particular 
mode  of  explanation  is  found  to  fail. 

For  example :  in  the  present  state  of  science,  of  instances. 
aU  subjects,  that  on  which  we  know  least  is,  perhaps, 
the   connexion   of  our  bodily  and  mental  nature, 
the  action  of  the  one  on  the  other,  and  all  the  vast 
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range  of  sensations,  sympathies,  and  influences  in 
which  those  effects  are  displayed,  and  of  which  we 
have  sometimes  such  extraordinary  manifestations  in 
peculiar  states  of  excited  cerebral  or  nervous  action, 
somnambulism,  spectral  impressions,  the  phenomena 
of  suspended  animation,  double  consciousness,  and 
the  like.*  In  such  cases  science  has  not  yet  ad- 
vanced to  any  generalisations ;  results  only  are  pre- 
sented which  have  not  as  yet  been  traced  to  laws* 
Yet  no  inductive  inquirer  for  a  moment  doubts  that 
these  classes  of  phenomena  are  all  really  connected 
by  some  great  principles  of  order* 

If,  then,  some  peculiar  manifestations  should  ap- 
pear of  a  more  extraordinary  character,  still  less 
apparently  reducible  to  any  knoton  principles,  it 
could  not  be  doubted  by  any  philosophic  mind  that 
they  were  in  reality  harmonious  and  conspiring  parts 
of  some  higher  series  of  causes  as  yet  undiscovered. 
Anomalies         The  most  formidable  outstanding  apparent  ano- 

wlllbe  ,  . 

cleared  up     malics  will   at  some  future   time   undoubtedly  be 

by  future 

liflcovery.     found   to   merge    in    great  and  harmonious   laws, 
the    connexion   will  be  fully  made  out,   and    the 


•  The  reader  is  referred  to  "  Letters  on  the  Troths  contained  in  Popalar 
Superstitions,"  bj  the  late  Herbert  Mayo,  M.D.  1849. 
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claims  of  order,  continuity,  and  analogy,  eventually 

Tindioited. 

Inductive  philosophy  has  within  itself  a  pro- 
phetical warrant  to  foresee  that  a  tune  will  come 
when  those  things  which  seem  most  obscure  will 
become  clear.  The  well-known  prediction  of  such  a 
disclosure  in  the  case  of  the  celestial  motions  uttered 
long  ago  by  Seneca  *,  and  fiilfilled  in  Newton,  is  not 
less  applicable  at  the  present  time,  and  points  to 
equally  grand  openings  in  all  branches  of  physical 
science,  which  wiU  as  assuredly  be  made  at  other 
future  epochs  of  scientific  revelation. 

When  we  arrive  at  any  such  seeming  boundary  of  No  com- 
mencement 
present  investigation,  still  this  brings  us  to  no  new  of  a  new 

order  of 

world  in  which  a  different  order  of  things  prevails ;  things. 
it  merely  points  to  what  will  assuredly  be  a  fresh 
starting  point  for  future  research.  It  is  an  un- 
warrantable presumption  to  assert,  that  at  a  mere 
point  of  difficulty  or  obscurity  we  have  reached  the 
boundary  of  the  dominion  of  physical  law,  and  must 
suppose  all  beyond  to  be  arbitrary  and  inscrutable  to 


«    M 


Veniet  tempiu,  quo  ista  qiue  nanc  latent,  in  lacem  dies  extrahat, 
et  longioris  evi  diligentia*:  ad  inqnisitionem  tantorum  fetas  una  non 
sofficit;  yeniet  tempos  ^uo  posteri  nostri  tarn  aperta  nos  nesdsse  mi- 
rentur." — Nat.  (^tosf .,  viiL  25. 
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our  faculties.  It  is  the  mere  refuge  and  confession 
of  ignorance  and  indolence  to  imagine  special  inter- 
ruptions^ and  to  abandon  reason  for  mysticism. 

Conclusion.  The  consideration  of  the  uniformity  of  nature 
leads  directly  to  a  more  precise — a  higher — view  of 
the  same  great  condusion  to  which  we  before  ad- 
verted generally. 

Evidence  of       All  induction  begins  and  ends  in  the  conception 

a  supreme 

mind.  of  order,  arrangement,  and  uniformity   throughout 

nature ;  and  this,  however  inadequately  compre- 
hended by  our  science,  is  again  the  evidence  of 
supreme  mind,  and  the  universality  of  order  in  time 
and  space,  the  manifestation  of  the  universality  and 
eternity  of  that  supreme  nnnd. 

It  has  been  eloquently  observed,  "  Humboldt 
thought  he  could  show  why  and  how  this  world, 
and  the  universe  itself,  is  a  kosmos^ — a  divine  whole 
of  life  and  intellect,  —  namely,  by  its  all-pervading 
eternal  laws.  Law  is  the  supreme  rule  of  the  uni- 
verse ;  and  that  law  is  wisdom,  is  intellect,  is  rea- 
son, whether  viewed  in  the  formation  of  planetary 
systems,  or  in  the  organisation  of  the  worm.*'* 


*  Chevalier  Hansen's  reply  to  the  President's  Address,  on  deliyering 
the  medal  to  Humboldt,  Royal  Society  Annirenny,  1852. 
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And  in  a  similar  spirit  CErsted  has  said :  ^^  The 
progress  of  discovery  continually  produces  fresh  evi- 
dence that  Nature  acts  according  to  eternal  laws,  and 
that  these  laws  are  constituted  as  the  mandates  of  an 
infinite  perfect  reason ;  so  that  the  friend  of  Nature 
lives  in  a  constant  rational  contemplation  of  the 
Onmipresent  Divinity."*  .  .  . 

"  The  laws  of  Nature  are  the  thoughts  of  Nature  ; 
and  these  are  the  thoughts  of  God."t 

*  Soul  in  Nature,  p.  196.  f  lb.  p.  20. 


NOTE  TO  P.  107. 

or  the  Baconian  philoaopbj,  it  has  been  said  by  a  masterly  writer, 
**  It  is  a  philosophy  which  never  rests ;  which  has  never  attained,  which 
is  never  perfect.  Its  law  is  progress.  A  point  which  yesterday  was 
invisible  is  its  goal  to-day,  and  vrill  be  its  starting  post  to-morrow." 
(Macanlay's  Essay  on  I^rd  Bacon,  p.  1 13.  small  ed.)  But  while  I  cannot 
refrain  from  citing  this  brilliant  sentence  with  all  the  admiration  it  deserves 
(and  inde^  many  others  in  the  same  essay  are  not  less  worthy  of  ad- 
miration), I  feel  bound  to  express  my  dissent  from  the  exclunvdy 
practical  view  which  the  author  takes  of  the  objects  of  inductive  science, 
and  must  regard  it  as  hardly  less  than  a  profanation  of  the  name  of 
Bacon,  to  associate  it  with  such  nnmixed  and  grovelling  utilitarianism 
as  he  woold  represent  to  be  its  aim. 


§  IT— THE  THEORY  OF  CAUSATIOH. 


Mm 


Vet  hnic  philosophuidi  modo,  tgI  veriori  alicwL 

Newtoh,  Prtf.  m  Prnc^. 


Among  our  various  intellectual  propensities,  there 
is  none  more  powerful  or  more  seductive  than  the 
desire  to  penetrate  into  the  causes  of  things.  We 
perceive  events  going  on  or  reeulte  produced  in  the 
natural  world ;  we  recognise  a  number  of  different 
powers  or  agents  at  work  ;  and  to  these,  under  the 


i  of  catuet,  or,  more  etrictly,  physical,  or,  ac- 
cording to  some,  secondary  causes,  men  are  prone  in 
imagination  to  ascribe  a  sort  of  energetic  power,  or 
a  coerdTe  efficiency,  by  virtue  of  wliich  these  pbysical 
agents  produce,  or  bring  about,  certain  results :  a  Nrturai  lo 
Bpedee  of  active  influence  by  which  matter  is  ima-  effldfnt 
pned  to  act  upon  matter,  and  produce  a  different 
state  of  tlungB,  in  a  way  exactly  analogous  to,  if  not 
identical  with,  that  in  which  a  voluntary  agent 
exerciseB  his  volition  on  material  objecta  within  his 
control ;  and  thus  there  is  supposed  to  eidst  a  re- 
lation of  a  peculiar  and  intimate,  yet  hidden  and 
unknown  kind,  not  to  be  traced  by  our  faculties  or 
further  expluned,  yet  the  essential  condition  of  all 
real  philosophic  investigation;  and  views  more  or 
less  similar  to  these  seem  to  have  been  very  generally 
entertained  among  philosophers  in  former  times. 

But  when  Hume,  in  his  essay  on  M'ecessary  Con-  But  unphi- 

ItMaphlcaL 
nexion,  showed  that  of  the  existence  of  this  kind  of 

mysteriooa  influence  or  imaginary  power,  there  neither 

was,  nor  could  be,  any  evidence; — that  in  physical 

events  all  we  could  really  infer  was  the  mere  fact  of 

tke  inoariabk  sequence  of  the  one  event  called  the 

effect,  after  the  other  called  the  cause, — a  doctrine  so 


116  THEORY  OP   CAUSATION.      [Essay  I.  §  it. 

opposed  to  the  favourite  mysticism,  which  delights  in 
investing  scientific  truth  in  a  veil  of  abstruseness^  and 
will  not  condescend  to  acknowledge  any  thing  in- 
telligible to  be  true  philosophy,  was  of  course  not 
received  without  mucli  open  hostility  from  some 
parties ;  while  from  others,  who  felt  constrained  to 
acknowledge  the  strictness  of  the  conclusion,  it 
Directions    obtained  a  reluctant  and  modified  acceptance.     It 

to  simple 

▼lew.  y^QjQ  complained  of  as  a  meagre,  empty,    unsatis- 

factory doctrine,  tending  to  degrade  phUosophio 
speculation  to  mere  matter  of  fact,  and  not  pene- 
trating below  the  surfiice.  Thus  Lord  Kames, 
thougb  admitting  that  no  connexion  of  cause  and 
efiect  is  discoverable  by  reason,  yet  contended  that 
it  nevertheless  really  exists ;  for  vfefeel  and  acknow- 
ledge that  every  efiect  implies  a  cause,  and  that 
nothing  can  begin  to  exist  without  a  cause  of  its 
existence.*  That  men  are  prone  to  feel  and  acknow- 
ledge such  a  notion  is  perfectly  true ;  but  the  very 
question  at  issue  is,  do  they  do  so  correctly,  or  on 
any  real  philosophic  ground  ? 

Without  here  pretending  to  go  into  the  various 

*  See  Burton's  Life  of  Hume,  L  427. 
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discna^QB  of  the  subject  whicb  -haTe  taken  place  Dinmit 

oidDloni  at 
among  subsequent  philosophers,  and  diaclaiming  all  tbr  promt 

controversy,  I  will  merely  remark  that  at  the  present 
day  the  question  is  still  kept  up  by  advocates  of  each 
extreme  —  the  one  party  contending  for  the  old  idea 
of  efficient  causation  and  necessary  connexion,  and 
the  other  adopting  the  view  of  Hume,  modified  by 
one  or  two  qualifications,  yet  maintaining  the  prin- 
<nple  of  a  nmple,  invariable  (or  as  Mr.  Mill  terms  it, 
"unconditional")  sequence  of  events;  and  agreeing 
therein  with  the  French  school  of  positive  philosophy, 
as  expounded  by  M.  Comte,  in  totally  rejecting  the 
idea  of  causation  in  physical  phenomena,  in  the  sense 
of  efficieTit  power,  as  a  notion  wholly  beyond  our 
capacities  to  define  or  reason  upon,  and  therefore 
unphilosophical. 

My  own  views  of  the  subject  have  been  expressed  onera 
in  a  work  published  long  ago' ;  but  it  may  be  de-  cue. 
eirable  to  offer  some  further  explanation  of  them, 
after  a  careful  examination  of  what  has  been  ad- 
vanced since,  whether  in  support  and  elucidation  of 
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the  great  step  made  by  Hume,  or  In  attempting  ^ 
retrograde  movement  and  a  revival  of  the  exploded;^ 
but  naturally  popular  notion,  of  efficient  agency ;  th^ 
personification  of  matter  and  mechanical  forces,  de- 
rived from  an  imaginary  analogy  between  physical 
action  and  that  of  voluntary  agents.  I  conceive  that 
all  real  philosophical  analysis  of  the  case  must  end 
in  an  entire  repudiation  of  such  fanciAil  notions,  in- 
volving, as  tiiey  appear  to  me  to  do,  a  confusion  cf 
DLsUnction    ideas,  which  I   tiiink  may  be  completely  avoided 

ofphynical 

and  moral     by  the  simple  distinction  between  physical  causation 

causation. 

or  tiie  action  of  matter  on  matter,  and  moral  causa- 
tion, or  tiie  action  of  mind  on  matter. 

To  take  tiie  simplest  example :  I  throw  a  stone, 
which  brings  down  a  bird ;  my  volition  is  said  to  be 
the  cause  of  the  stone's  flight ;  tiie  impact  of  the  stone 
is  the  cause  of  tiie  bird's  fall.  The  word  **  cause  "  is 
here  used  in  two  totally  different  senses :  in  the  first 
instance,  signifying  moral;  in  the  latter,  physical 
causation.  Rejecting  altogether  the  idea  of  efficient 
causation,  as  wholly  inapplicable  in  relation  to  phy- 
Physicai  sical  cffccts,  howevcr  pleasing  to  the  fancy,  I  con- 
piinse-       ceive   that  the  true   theory   of  physical   causation 

quence  In  i        •       i     •  i  /•         •  •  1 1 

relation,       includes  the  Simple  idea  of  an  invariable  or  *^  uncon- 


/ 


fi|    EttiTl.  §IT.]      THEOBT  OF  CAUSATION.  119 

ditional''  aequence  of  facts  (meaning  sequence  in 
relation  not  necessarily  in  time);  yet  I  contend  that 
there  is  implied  also  a  connexion,  not  in  the  events  in 
the  way  of  physical  agency ,  but  in  the  reason  and 
byieai  dependence  of  the  two  ideas.     The  phenome- 
non or  property  assigned  as  the  cause  or  antecedent 
has  undoubtedly  a    necessary  connexion  with    the 
effect  or  consequent,  when  it  supplies  the  explanation 
■   of  it :  when  the  latter  is  a  consequence  in  recuon  and  Necessary 

^  connexion 

theory  from  the  former, — when,  in  a  word,  the  cause  «*•  rea$oH 

not  in  the 

is  a  more  general  and  better  understood  class  or  genus  ©▼entfc 
of  phenomena  to  which  we  can  refer  the  effect,  as  a 
particular  species. 
\        For  example:  friction  is  the  cause  of  retarda-  Example. 

N  ^  Friction  and 

V   tion  of  motion.     There  is  a  mere  sequence  of  two  retardation. 

I    phenomena.      Yet  there  is  also  a  necessary  con- 

i 

nexion  between  them,  though  not  in  the  sense  of 
efficient  power ;  for  we  conceive  the  notion  of  fric- 
tion, and  we  tiien  reason  from  it,  that  retardation 
will  be  a  necessary  consequence.  But  there  are 
many  cases  where  this  kind  of  connexion  is  less 
strong  and  instructive.    Friction  is  the  cause  of  heat;  Friction  and 

heat 

but  we  do  not  know  enough  of  the  nature  of  friction 
to  be  quite  certain  why  or  how  it  produces  heat, 

X  4 
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and  electri- 
city. 


Fallacies 
to  be 
BToided. 

"Cause" 
sometimes 
used  for 
**  occasion." 


Sequence 
tit  time. 


though  we  may  conjecture  it  to  a  certcun  extent. 
Here^  then,  the  connexion  is  not  so  necessary. 
Agaxn^  friction  (in  certain  bodies)  evolves  electricity. 
Here  we  know  still  less  of  the  connexion,  and  see 
only  a  sequence.  In  other  words,  physical  causation 
admits  of  degrees.  But  this  kind  of  connexion  in 
reason,  even  its  highest  degree,  is  totally  remote 
from  any  analogy  with  moral  causation,  or  the  sense 
of  power  or  effort  in  a  voluntary  agent 

Cases  are  sometimes  alleged  of  particular  inci- 
dental events  which  are  the  immediate  means,  or 
instruments,  or  occasions  for  other  events  taking 
place,  and  are  thence  called  their  causes:  as  the 
opening  of  floodgates  is  said  to  he  the  cause  of  the 
flow  of  water.  Yet  it  is  urged  gravitation  or  pres- 
sure might,  with  equal  or  greater  truth,  be  called  the 
cause ;  that  is,  we  here  use  the  words  cause  in  a  more 
limited  sense.  When  we  speak  of  physical  causes 
in  a  philosophical  sense,  we  must  recur  to  the  idea 
not  of  mere  sequence  of  events,  but  of  sequence 
in  reason.  The  pressure  of  the  fluid  is  doubtiess  the 
physical  cause  of  its  overflowing :  the  particular  case 
of  floodgates  is  only  an  incidental  occasion  for  its 
action.     Some  wi^lters,  again,  fall  into,  or  perplex 
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tliemselTes  with,  what  is  nothing  more  than  the  old 
fallacy  of  "  post  hoc  ei^o  propter  hoc ; "  mistaking  a 
euccesuon  in  time  for  a  Buccession  in  reason  and 
Telation  ;  as  in  objectiiig  that  we  thus  make  day  the 
cause  of  night,  and  the  like. 

In  &ct,  the  circumstance  of  time  is  wholly  irre-  Order  or 
levant  to  the  idea  of  cause  and  effect     We  may  if/mt 
convince  oiu-selves  of  this  by  referring  to  the  nu- 
merous instances  where  the  phenomena  are  cotem- 

t 

I     paraneous. 

Thus  the  pretsure  and  the  density  of  eUstic  fluids  Cau"  uhI 

tBectatltn 
are  cotemporaneous  conditions:   yet  the  first  is  the  «Mi>>WDt 

cause  of  the  second.  Evolution  of  heat  with  con- 
[  densation,  and  absorption  of  it  with  expan^on,  are 
'     coexistent.     Chemical  decomposition  in  the  elements 

of  a  galvanic  battery,   and  the   production  of  the 

galvanic   ciurent,   are   simultaneous.     In  these  and  Coantxioa 

Id  reuon 
manv  ^milar  cases,  then,  of  cause  and  effect,  there  ■dmib  ot 
■'  ^  degrees 

'    is  no  sequence  at  all  in  time.      The  question  is  as 

to  a  sequence  in  reason,  and  this  admits  of  many 
degrees. 

In  the  last  inatmice  of  chemical  action  and  gal- 
vanism, the  effects  are  not  only  simultaneous,  but 
also   convertible.     Chemical  action  is  the   cause  of 
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galvanism;    and   galvanism  is    also    the    cau^   of 
chemical  action. 

This,  however,  is  no  contradiction  or  confusion 
of  ideas :  it  depends  simply  on  the  relation  in  which 
we  view  the  case.  What  is  meant  is,  that  chemical 
action,  in  the  instance  of  the  galvanic  battery ^  is  the 
cause  of  the  galvanic  current;  and  again,  the 
galvanic  current,  in  the  instance  of  an  experiment 
performed  hy  that  battery ^  is  the  cause  of  chemical 
decomposition.     We  are  speaking  of  different  cases. 

Thus,  in  these  instances,  the  use  of  the  terms 
cause  and  effect  is  relative  to  the  circumstances  and 
conditions  which  we  are  at  the  time  supposing. 

Or  again,  it  is  said  '' magnetism  is  the  cause  of 
electricity,  and  electricity  is  the  cause  of  magnetism; " 
but  what  is  meant  is,  that  in  certain  experiments, 
magnetism  is  so  applied  as  to  produce  electricity ;  and 
in  certain  others^  electricity  is  so  applied  as  to  produce 
magnetism.  They  are  not  cause  and  effect  convertibly 
in  the  same  sense,  or  under  the  same  circumstances.  We 
view  them  as  thus  convertible  in  different  relations. 

Mr.  Grove*  has  considered  these  cases,  and  has 


*  See  Correlation  of  Forces,  p.  6. 
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been  led  to  the  conclusion  ihat,  "  abBtract  secondary 
caosation  does  not  exist,"  or,  in  other  words,  cause 
and  effect  are  purely  relative  terms,  in  «ich  catet  at 
thate  he  has  considered,  which  is  exactly  what  has 
here  been  shown. 

This  is  equally  true  for  the  other  cases  which  form 
the  subject  of  Mr.  Grove's  valuable  discussion. 
Ihe  mutual  actions  of  all  the  imponderable  agents, 
he  shows,  are  correlative,  or  convertible  into  each 
other,  bat  no  one  the  essential  cause  of  the  other, 

I     They  are  so  in  different  points  of  view,  or  on  dif- 

\     ferent  grounds  of  relation,  as  just  explained. 

But  again,  »a  to  the  nature  of  the  connezionhetween  inthMc 
the  &cts  in  either  case:  In  the  instance  of  pressure  bi^bFr  nm 

'  ntxlon  In 

and  denaty  of  elastic  fluid,  we  perceive  a  necetgary  nnoa. 
caimezum  in  reason ;  by  abstract  mathematical  rea- 
soning we  can  infer  the  one  from  the  other,  starting 
with  a  definition  of  an  elastic  fiuid.  In  the  instance 
of  galvanism  and  chenucal  action,  we  know  lest  of 
the  connexion,  and  perhaps  cannot  show  abstractedlt/ 
why  one  mutt  accompany  the  other. 

In  the  same  way  in  the  mutual  actions  of  the 
other  imponderable  agents,  we  cannot  reason 
abttractedly  to  the  effects.     Where  no  relation  in 


W^f- 
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reason  is  yet  made  out,  we  can  only  recur  to  the 
mere  law  as  experimentally  established^  and  traceable 
to  no  higher  principle.  In  such  a  case^  either  pheno- 
menon may  be  cause  or  effect  relatively  to  the 
other^  as  seen  under  different  points  of  view^ 
In  higher         But  in  Other  cases  where   we  have  attained  a 

cases  no  ^ 

converti-  higher  and  more  satisfactory  view  of  a  connexion  in 
reason^  physical  causation  is  more  substantially  de- 
termined. When  we  can  ascend  to  an  abstract 
principle,  and  reason  conclusively  from  that  prin- 
ciple,  that  such  a  result  mtist  take  place  as  a  con-- 
sequence  of  it,  we  assign  a  positive  and  fixed  physical 
cause  in  that  principle  to  which  we  refer;  and  we 
cannot  reverse  the  order  of  relation. 

We  could  not  speak  of  {e.  y.)  gravitation  and  the 
tides  as  cause  and  effect  to  each  other  convertibly: 
or  of  the  connexion  of  ethereal  vibrations  and 
periodical    colours    as    relative    or    interchangeabk. 

Whenever  we  can  thus  mutually  convert  causes 

I* 

into  effects,  it  only  shows  the  little  advance  yet 
made  in  theoretic  generalisation  in  that  particular 
subject.  While,  again,  in  regard  to  the  particular 
cases  of  the  imponderable  agents  just  considered,  it 
is  extremely  probable  that  future  discovery  will  show 
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them  to  be  all  merely  different  modifications  of  one 
common  principle,  and  thus  easily  capable  of  con- 
vertibility in  their  effects. 
We  thus  place  the  theory  of  causes  in  its  proper  Relation  of 

causation 

relation  to   that  of  inductive  laws.     In  assigning  to  inductive 

lawt. 

physical  causes,  we  refer  a  particular  phenomenon 
to  a  more  general, — we  refer  an  event  to  a  law  ;  and 
the  more  strictly  we  analyse  our  conceptions  the 
more  clearly  does  it  appear  that  we  can  never  arrive 
at,  or  need  require,  any  higher  or  more  intimate 
connexion  than  that  of  successively  higher  genera- 
lisation; by  virtue  of  which  to  trace  a  real  and 
satisfactory  relation  between  physical  phenomena 
and  the  higher  abstract  principles  which  combine 
them  together  by  a  ^*  necessary  connexion"  of 
reason,  as  ports  of  a  great  harmonious  whole. 

Yet  against  this  view,  it  is  urged  that  it  is  unsatis"  Prejudices 

opposed  to 

factory;  that  the  mind  still  craves  a  more  intimate  this  view. 
sense  of  the  connexion  of  events;  and  that  the 
universal  opinion,  and  common  sense  of  mankind, 
rejects  such  cold  and  dry  abstractions,  and  naturally 
adopts  the  more  congenial  belief  in  "  efficient  '* 
causes,  and  active  power  in  bringing  about  physical 
phenomena.      This,  however,  is  nothing  more  than 
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an  instance  of  the  general  reluctance  with  which 
the  untaught  mind  adopts  any  strict  philosophical 
conclusions :  all  exact  analysis  of  physical  phenomena 
seems  cold  and  distasteful  to  the  unpractised  con- 
ceptionSj  and  as  men  soon  dislike  what  they  cannot 
easily  understand^  this  doubtless  is  often  the  origin 
of  the  Tulgar  prejudice  and  hostility  against  the 
higher  views  of  science^  and  the  spirit  of  abstract 
philosophy. 
General  be-       But  even  wcre  this  persuasion  as  to  efficient  cau- 

liefnoprool 

sation  really  universal,  were  it  not  in  &ct  opposed  by 
as  large  a  section  of  philosophers  as  those  who  uphold 
ity  still;  universal  belief  vrovld  be  no  proof  of  its  truth. 
All  mankind;  three  centuries  ago,  had  a  universal 
belief  in  the  geocentric  system*  Such  general  per- 
suasion^  if  anything,  would  rather  suggest  a  caution 
that  the  popular  notion  may  be  a  popular  delusion. 
In  this,  as  in  another  sense,  we  may  say,  "  argumen- 
tum  pessimi  turba  est."  And  doubtless  nothing  is 
more  difficult  to  the  unphilosophical  mind  than  to 
be  satisfied  with  negation :  to  learn  the  humiliating 
lesson  of  its  own  ignorance. 
Idea  of  efli-       Some  writers  have  dwelt  upon  the  idea  of  causa- 

clent  cause  ,  ,  a      j  i        .      .         , 

supposed      tion  as  arising  out  of  some  fundamental  principle  in 

natural. 
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the  conetitation  of  our  minds,  luid  hhve  enLu^ed  on 
the  relation  of  cause  and  effect  as  one  under  which 
we  are  construned  to  arrange  our  perceptions,  just 
M  the  nature  of  a  machine  determines  the  changes  of 
matter  subjected  to  its  action. 

But  all  this  is  befflde  the  present  question, 
which  relates  to  what  it  the  relation  in  question ; 
and  the  natural  proneneas,  or  necessity,  if  it  be 
so,  is  nothing  more  than  a  dispoffition  to  create  in 
imagination  a  kind  of  connexion  which  does  nut 
exist,  and  to  overlook  the  real  and  simple  relation 
in  which  the  necessity  is  simply  a  necessity  cXlogKol 
sequence,  applied  to  a  sequence  or  relation  of  foots. 

The  notion  of  efficient  causes  is  doubtiess  capti- 
vating to  the  imagination  as  seeming  to  let  us  more  ^'^  <'''''' 
intimately  into  the  secrets  of  Nature.  Yet  it  must 
be  sternly  rejected  by  those  plulosophers  who  would 
adhere  strictly  to  the  cautious  and  poutive  spirit  of 
the  Baconian  induction. 

In  &ct,  there  is  an  inherent  inconsbtency  in  such 

an  appeal  to  efficient  causation.     For  if  this  myete-  >nd  in- 

Toltn  In- 
nous  idea  be  that  which  alone  supplies  a  satis&ctory  eoniiMen' 

insight  into  the  mechanism  of  the  natural  world,  it 

must  follow,  that  of  the  real  causes  of  phenomena  we 

know  nothing,  even  in  the  cases  supposed  to  be  most 
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fiilly  and  satisfactorily  established :  e.  g.  if  anywhere 
surely  in  the  principle  of  gravitation  we  must  ac- 
knowledge a  cause  which  furnishes  a  complete  ex- 
planation of  the  planetary  motions ;  yet  the  nature 
of  gravity  as  an  efficient  cause  is  confessedly  wholly 
unknown.     To  the  advocates  of  this  view,  therefore, 
the  theory  of  gravitation  must  be  wholly  unsatisfac- 
tory, and  we  cannot  be  said  to  have  attained  any 
real  knowledge  of  the  cause  of  the  celestial  motions. 
Yet  it  has  been  urged  by  those  of  this  school  that 
the  notion  of  a  mere  sequence  is  utterly  insufficient, 
that  it  is  little  to  say  such  a  phenomenon  is  produced 
Logical        by  virtue  of  such  a  faw, — that  a  law  of  action  is  not 

connexion 

of  sequence   action;  and  the  like:  nor  does  the  mere  reference 

sufficient 

to  a  bare  sequence  of  events  affi)rd  any  very  substan- 
tial answer  to  the  objection.       The  view,  however, 
above  explained  seems  to  remove  such  difficulties. 
The  reference  of  any  class  of  phenomena  to  a  higher 
genus  is  really  an  explanation  of  its  nature :  to  Assign 
such  a  governing  principle  is  to  show  on  what  the 
phenomena  depends  in  the  connexion  of  reasoning, 
which  is  the  only  real  idea  of  its  necessary  relation 
to  a  cause. 

According  to  the  theory  of  efficient  causes,  a  spe- 
cies of  active  power  is  imagined  to  reside  in  natural 
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■genta,  or  to  act  through  them,  which  constitutcB  the  EOident 

mmtkni 
alleged  necesBory  connection  of  phyaical  elfectB  with  it*aa  to 

ftndfiil 
their  causes.     This  b  always  a£Grmed  to  be  some-  physical 

theoiin. 
thing  of  a  nature  not  at  all  cx^nisable  hj  our  facul- 
ties, and  dependent  on  conditions  of  an  occult  and 
mjtterious  kind. 

Hence  it  seems  to  be  supposed  that  anomalous 
demtions  occasionally  arisCf  and  the  idea  of  efficient 
causes  b  specially  &voured  by  those  who  are  fond  of 
■manning  marvellous  influences  of  a  kind,  distinct 
from,  and  even  interrupting,  the  ordinary  eourse  of 
Mtural  events.  Such,  we  must  suppose,  are  the  cata- 
strophes and  convulsions  of  nature  — fulures  in  crea- 
tion—random scatterings  of  matter,  and  other  like 
notions  which  are  sometimes  resorted  to  as  a  con- 
solation to  the  wearied  theorist  when  matter-of-&ct 
inferences  seem  for  a  moment  to  have  reached  their 
limit. 
'      Such  ideas,  however,  are  not  only  delusive   in  oppoMd  to 

themselves,  but  are  radically  opposed  to  the  grand  uiiir  of 

phfileal 
truth   of  the  uniformity  of  nature,   the   unity   of  order. 

arrangement  and  design,  and  by  consequence  so  far 

would  tend  to  impugn  the  evidence  of  higher  truths. 

Yet  we  hear  the  notion  of  "  efficient  causation  "  in 
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Conftuion     nature  upheld  by  some  as  of  a  peculiarly  religious 

of  second 

causes  and    tendency;    while  (with   stransce   inconsistency)  in 

First  Cause.  "^      ^         ^       ^  ®  ^^ 

popular  estimation  the  study  of  ''  secondary  causes" 
is  accused  of  being  hostile  to  the  belief  in  a  ^^  Fii^t 
Cause."  And  (from  the  same  confiision  of  ideas) 
the  denial  of  efficient  causes^  and  the  assertion  of  a 
mere  sequence  of  phenomena  and  laws^  is  chaiged 
with  having  the  same  dangerous  tendency  even  in  a 
higher  degree. 
Charge  Thus,  Leibnitz  brought  against  the  Newtonian 

against  the 

Newtonian  philosophy  the  Strange  accusation,  "  that  it  deserts 
mechanical  causes,  and  is  built  upon  miracles,  and 
recurs  to  occult  qualities."* 

It  seems  to  have  been  under  the  belief  of  this  sin- 
gular charge  that  Pope  originally  wrote  the  well- 
known  lines  which  appear  in  the  earlier  editions  of 
the"Dunciad,"  — 

**  Philosophy  that  reached  the  heavens  before, 
Shrinks  to  her  hidden  cause,  and  is  no  more  ;'* 

which,  had  the  fact  been  as  supposed,  would  have 
conveyed  as  perfectly  just  a  censure  in  the  second 
line,  as  it  does  the  characteristic  of  a  trae  philosophy 
in  the  first,  as  leading  tOy  not  starting  from,  the  belief 
in  a  Deity. 

*  See  Edleaton's  Correspondence  of  Newton,  p.  16$. 


I 
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Whereas,  when  undeceived  as  to  the  fact,  the  lines 
wluch  he  substituted  in  the  later  editJons, — 


embody  the  whole   vulgar  mbeonceptioo  and  con- 

fiision  of  ideas  respecting  Flrat  and  Second  Causes, 

while  they  are,  in  any  sense,  as  wholly  inapplicable 

to  the  Newtonian  philosophy,  as  the  former. 

A  recurrence  to   (what  is   at  least)  the    simple  lHakuluc* 

remond. 
and  intelligible  view  above  expounded,  would  remove 

altogether  the  whole  mass  of  difficulty,  confusion, 
and  objection,  in  which  we  are  thus  entangled,  and 
which  is  involved  in  the  notion,  so  commonly  alleged, 
of  an  eternal  succession  of  secondary  causes,  ex- 
cluding the  idea  of  a  First  Cause,  and  the  Uke.  If 
we  say  that  every  event  must  have  a  cause,  it  means 
I  that  every  species  of  phenomenon  belongs  to  a  class 
I   more  comprehensive ;  that  class  to  a  still  larger,  and 

ISO  on.  The  "tummum  genua"  of  all  (if  any  in- 
duction could  reach  it)  would  be  nothing  else  than 
an  ultimate  physical  principle  of  the  whole  universe ; 
bat  would  still  be  so  far  from  trenching  upon  the 
idea  of  a  supreme  moral  Cause,  as  to  be,  on  the  con- 
trary, the  very  highest  and  crowning  proof  of  the 
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influence  of  mind,  in  the  evidence  it  would  give  of 
the  ultimate  principle  of  universal  order. 
Conclusion.  The  connection  and  subordination  of  inductiye 
laws  and  generalisatiotis  is  what  we  carefuUy  distin- 
guish as  physical  causation.  But  material  unityy 
system^  and  order ^  are  the  indications  of  mind;  and 
the  connected  series  of  physical  causation  is  the  ma- 
nifestation of  moral  causation. 

Thus^  the  truly  inductive  philosopher  recognises 
presiding  Mindy  the  supreme  moral  Cause  of  all  things, 
everywhere  revealed  by  the  same  outward  manifest 
tations  of  universal  order  and  harmony ;  everywhere 
indicated  by  the  same  external  attributes,  symmetry, 
uniformity,  continuity;  and  attended  by  the  same 
ministering  agents,  invariable  laws,  and  physical 
causes. 


*  Home's  view  of  causation  was  censured  by  some  of  his  opponents  as 
leaving  the  connexion  of  all  events  so  loose  as  to  open  the  ioot  to  the 
supposition  of  causes  sometimes  failing  to  produce  their  effects  or  effects 
occurring  without  causes,  or  of  all  things  being  abandoned  to  chance  or 
destiny. 

Though,  as  has  been  well  observed  bv  his  biographer,  Mr.  Burton, 
such  objections  are  of  a  vulgar  class,  and  not  such  as  a  philosopher  would 
entertain,  yet  it  may  be  worth  noticing  how  completely  the  possibility 
of  falling  into  such  absurd  misconceptions  is  avoided  by  Uie  view  taken 
above.— Life  of  Hume,  i  81. 


NOTE  TO  PAGE  116. 

It  should  be  observed  that  the  opinion  quoted  of  Lord  Karnes,  beaides 
the  objection  noticed  in  the  text,  involves  also  an  instance  of  the  entire 
oonfnsion  of  the  idea  of  physical  and  moral  causation  here  dwelt  upon. 


§  v.— FINAL  CAUSES,  AND  NATURAL 
THEOLOGY. 


^C^ 


'  The  theory  of  causation  has  been  much  mixed  up  Finn 
I  with  the  argmnent  evincing  deiign  in  the  arrange- 
ments of  nature ;  and  under  the  name  of  "  Vual 
r  Cauees "  that  argument  has  been  involved  in  no 
small  confimon  of  ideas :  and  notwithstanding  much 
which  haa  been  urged  on  the  other  side,  still,  along 
with  Dugald  Stewart  and  others,  I  cannot  but  agree 

•     in  thinking  that  the  term  "  Final  Cause  "  is  most 

.,       ,  ,  .  ,  The  tti 

I     unhappily  chosen  to  express  the  true  meanmg,  and  lu  cbo« 
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has  tended  to  convey  an  idea  not  only  too  limited, 
but  altogether  confused  and  misleading. 

Nor  can  I  doubt  that  much  of  the  obloquy  which 
has  been  cast  on  natural  theology  generally  by 
writers  of  a  sceptical  school,  has  arisen  out  of  the 
narrow  views  thus  implied,  especially  when  the 
argiunent  has  been  almost  wholly  restricted  to  physio- 
logy, and  the  very  idea  of  intention  represented  as 
the  essential  characteristic  of  organisation^  and.this 
branch  of  science  imagined  to  involve  principles 
different  from  those  prevailing  in  other  branches;  all 
which  might  therefore  naturally  be  imagined  barren 
of  such  application, 
oi^ection  Jt  jg  J  conceive,  solely  as  being  understood  in  this 
narrow  a      narrow  sensc,  that  "  final  causes  "  are  so  vehemently 

view  of  final  '' 

^"*^  assailed  by  Comte  and  writers  of  his  school ;  and 
it  cannot  be  denied  that  among  the  advocates  of 
natural  theology  there  exists  too  conunon  a  dis- 
position to  narrow  and  restrict  the  application  of 
the  argument  by  confining  the  proofs  of  design  to 
those  instances  of  adaptation  of  means  to  a  perceptible 
end  of  which  we  doubtless  find  such  abundant  in- 
stances throughout  organised  nature,  instead  of 
taking  a  more  expanded  view. 


I 
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The  instances  in  which  we  can  trace  a  use  and  a  Means 

adapted  to 

purpose  in  nature^  striking  as  they  are^  after  all  con-  an  end  not 

the  highest 

Statute  but  a  Tery  small  and  subordinate  portion  of  idea  of  de- 

•^  lign. 

the  vast  scheme  of  universal  order  and  harmony  of 
design  which  pervades  and    connects    the  whole. 
Throughout  the  immensely  greater  part  of  nature 
Tfe  can  trace  symmetry  and  arrangement^  but  not  the 
end  far  which  the  adjustment  is  made.     But  this  is 
in  no  way  a  less  powerfiil  proof  of  design  and  intel- 
ligence than  the  former.     The  most  exact  and  re- 
condite adaptation  of  means  to  accomplish  an  obvious 
end  is  no  more  peculiarly  an  evidence  of  design^  than 
the  universal  arrangement  according  to  determinate 
laws  which  pervades  the  depths  of  cosmical  space^ — 
where  we  are  least  able  to  trace  any  end.     Sym- 
metry and  beauty  are  results  of  mind  of  at  least  as  symmetry 

,  a  proof  of 

high  an  order  as  mechanical  efficiency.  A  mere  design. 
numerical  relation  invariably  preserved^  but  no 
farther  connected  with  any  imaginable  purpose^  or  a 
systematic  arrangement  of  useless  parts  or  abortive 
organs  on  a  regular  plan,  are  just  as  forcible  indica- 
tions of  intelligence,  as  any  results  of  immediate 
practical  utility. 

That  the  one  class  of  results  are  more  inmiediately 

K  4 
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Proofiof 
design 
equally  in 
symmetry 
anfl  in  an 
end  an- 
swered. 


In  most 
cases  no 
purpose 
traceable. 


striking  and  obvious  to  minds  of  every  capacity  with 
little  study  or  inquiry  is  true ;  and  that  the  appre- 
ciation of  the  claims  of  symmetry  even  in  unor- 
ganised structures,  the  harmony  of  profoundly  ad- 
justed laws,  and  the  conspiring  tendency  of  all  these 
laws  towards  a  grand  pervading  unity  throughout  the 
physical  world,  is  not  so  easily  caught,  and  is  per- 
haps fuUy  appreciable  only  by  the  cultivated  and 
philosophic  mind,  is  equally  true.  But  this  is  a 
difference  merely  in  degree,  and  as  applicable  to 
different  classes  of  minds.  In  a  philosophic  analysis 
of  our  convictions  there  can  be  no  real  diiSerence  in 
kind  between  the  two  classes  of  conclusions. 

In  a  strictly  philosophical  point  of  view  the  in- 
ference that  everything  "has  a  use"  may  certunly 
be  regarded  as  a  generalisation  which  carries  with 
it  a  high  degree  of  probability.  We  find  that 
many  things  have  a  manifest  use ;  but  then  we  find 
innumerable  others  for  which  we  can  discover  no 
use,  and  by  which  no  visible  end  or  purpose  is 
answered,  but  it  is  not  an  unfair  extension  of  the 
inference  that,  in  these  cases,  some  unknown  end  is 
answered;  that,  in  fact,  everything  in  nature  is 
adapted  to  other  things  and  to  the  whole ;  though  in 
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by  &r  the  greater  part  of  nature  we  fail  to  perceive 
what  the  particular  relation  or  dependence  may  be. 
It  may  suffice  to  convince  us  of  this,  if  we  merely 
ask  for  what  purpose  is  life  itself  conferred?  or,  to 
what  end  does  the  material  universe  altogether 
exist? 
Again :  the  usual  argument  for  design  in  organised  in  some, 

purpoM  ap- 

structures  is,  that  the  various  adjustments  point  to  parentiy 

defeated. 

the  designed  end  of  life  and  enjoyment  to  which 

diey  are  subservient ;  but  it  is  an  obvious  objection 

^t  these  ends  in  numberless  cases  are  not  attained  ; 

there  is  malformation  and  suSering,  disorganisation 

and  disease ;    and,   finally,  the    whole   design    is 

always  defeated  and  put  an  end  to  by  death.     It 

ia  hence  manifest  that  to  take  a  satisfactory  view  of 

the  case,  we  must  not  rely  on  the  mere  consideration 

of  an  end  answered^  but  must  recur  to  a  higher  prin- 

I  ciple — that  of  symmetry,  order,  imity  of  plan,  and 

composition  of  organised  frames :   and  this  too,  as 

only  one  branch  of  the  yet  wider  scheme  of  universal 

order. 

It  is,  however,  &irly  to  bie  admitted^  that  many  But  in  cer- 
tain — 


V 


instances  occur  where  we  should  least  expect  it  of  ^  ^^  *»- 

■wered 

utility  in  natural  arrangements.     Thus  it  is  argued  ^^^^  ^^^ 
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by  some  that  an  apparent  waste  is  not  necessarily  a 
real  one ;  for  the  sustenance  of  one  single  species  or 
individual^  a  numberless  combination  of  conditions 
must  co-exist ;  if  one  condition  were  altered^  all  the 
rest  would  fail  in  their  co-operation^  and  the  indi* 
yidual,  or  even  the  whole  species,  would  perish. 
Thus  all,  even  the  most  apparently  remote,  arrange- 
ments of  things  which  seem  to  have  no  relation  to 
animal  life  are  yet  essential  to  it ;  and  thus  the  bar- 
ren desert  and  the  void  ocean  are  not  wasted,  but 
essential  parts  in  the  economy  of  the  minutest  forms 
of  animal  life  in  the  most  distant  hemisphere  of  our 
globe. 

In  the  same  point  of  view  CErsted  has  beautifully 
observed,  **  There  is  no  inactive  void  in  the  remote 
distances  between  the  planets.  The  space  is  filled 
by  ether,  and  is  penetrated  by  the  attractive  forces 
by  which  the  whole  universe  is  held  together.  The 
ether  itself  is  an  ocean  whose  waves  form  light, 
that  great  connecting  link  which  conveys  messages 
from  globe  to  globe  and  from  system  to  system."* 

Yet  the  least  consideration  shows  that  we  must 
not  press  such  arguments  beyond  their  due  limits ; 

*  Soul  In  Katnre,  p.  65. 
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and  still  less  make  them  the  exclusive  view  of  the 
subject. 

Though  the  ancients  •   reasoned  justly  and  ad-  7^^^ 
nurably  on  final  causes  in  certain  familiar  instances,  ^"  **"*^ 

J  '  causes. 

and  in  the  limited  sense  of  the  adaptation  of  means 
to  a  known  end^  yet  the  state  of  their  physical  philo- 
sophy absolutely  prohibited  wider  views  of  unity  and 
order.  Under  a  system  which  could  not  go  beyond 
tbe  assignment  of  each  class  of  phenomena  to  some 
peculiar  unknown  efficient  cause,  unconnected  with 
others,  no  such  generalisation  as  unity  of  design 
could  have  been  legitimately  attained. 
The  remark  of  Bacon  f  that  final  causes  are  not  in  Final  causes 

misplaced 

themselves  to  be  rejected,  but  have  been  wrongly  in  philo- 
sophy. 

placed  in  philosophy,  is  one  of  more  value  than 
seems  generally  understood.  It  may  be  very  true 
that  sometimes  hints  towards  inductive  investigation 
have  been  obtained  &om  the  consideration  of  the 
I  ends  to  be  answered  by  certain  observed  conditions. 
But  it  is  in  general  a  more  safe  and  philosophical 
rule,  that  we  may  in  all  cases  argue  from  physical 


*  We  cannot  have  a  more  striking  instance  than  in  the  weU-known 
and  justly  admired  passage — Xenophon,  Memorabilia,  L  4. 
f  De  AngmentiB,  lib.  iiL  c.  4. 
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Improved 
views  now 
required. 


Extension 
of  argu* 
ment  for 
design  to 
unity  of 
composition 
in  physi- 
ology. 


inductions  to  final  causes,  but  not  from  final  causes 
to  physical  inductions. 

The  old  and  limited  view  of  final  causes  will  not 
meet  the  increasing  demands  of  scientific  enlighten- 
ment; it  will  not  suffice  now  to  argue  solely  on  the 
adaptation  of  means  to  a  known  purpose,  or  a  prac- 
tical design  evinced,  and  an  obvious  end  answered. 
If  we  cannot  discard  the  term,  we  must  enlarge  its 
meaning.  We  may  speak  of  "  design "  with  refer- 
ence solely  to  "  order  "  and  **  arrangement,"  without 
looking  to  the  idea  of  practical  utility.  Such  modes 
of  expression  are  fiir  preferable,  as  not  leading  the 
mind  to  any  undue  expectation  of  what  it  will  not 
realise. 

Thus  in  reference  to  physiology,  the  higher  argu- 
ment acquires  an  expansion  in  proportion  to  the 
progress  of  the  science.  We  obtain  more  enlarged 
ideas  of  design  as  we  advance  from  the  more  con- 
fined views  of  the  older  schools  towards  the  wider 
principle  of  symmetry  and  unity  of  composition. 
So  that  ** final  causes"  properly  understood,  so  fer 
from  receding  (as  some  pretend)  before  the  advance 
of  modem  science  in  the  wider  and  more  philosophic 
sense,  eminently  derive  increasing  evidence  from  its 


i 


^ 


\ 
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progress.  The  study  of  the  higher  principle  of 
symmetry  and  unity  of  composition  can  in  no  way 
prejudice  that  of  adaptation  ;  the  latter  being  but  a 
part  of  the  same  great  argument.  Nor  is  it  just  to 
accuse  those  of  the  modem  school  who  are  engaged^ 
as  their  special  and  legitimate  object,  in  investigating 
the  former,  of  undervaluing  the  latter. 
The  celebrated  case  of  the  cells  of  bees  deserves  The  cells  of 

the  honey- 
more  particular  consideration,  inasmuch  as  it  offers  an  comb. 

instance  in  which  the  proof  of  mind  is  independent 

of  the  idea  of  mere  utility.     It  is  scarcely  necessary 

to  observe  that  the  supposition  adopted  by  some  of  a 

mere  pressure  upon  a  cylindrical  cell  producing  the 

bexagonal  form  is  wholly  insufficient :  the  main  point 

J  to  be  accounted  for  is  the  highly  artificial  mode  of 

termination  of  the  cell  by  three  rhombs*  inclined  at 

the  precise  angle  (70^  31^)  which  calculation  requires 

for  the  minimum  surface,  which  is  also  the  acute 

angle  of  the  rhomb.     The  argument  points  to  a 

highly  intellectual  operation  either  performed  by  the 

bee,  or  implied  in  the  arrangement  of  its  organs,  so 

as  mechanically  to  effect  it     On  either  alternative 

the  proof  of  mind  is  independent  of  the  consider- 

*  Sm  Vignette  at  the  b^mniog. 


lei 

k 
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Aixument 
from  astro- 
nomy. 


ation  of  a  useful  end  answered:  it  depends  on 
conception  and  solution  of  what  is  to  our  intelle( 
an  abstract  mathematical  problem,  by  no  means 
an   elementary   or  evident   nature ;   and  which  i^ 
equally  remarkable  whether  any  purpose  were  Jvl\ 
filled  by  its  application,  or  not. 

Paley  expressly  held  that  the  mechanism  of  11k 
heavens  was  a  branch  of  science  the  least  susceptible! 
of  this  kind  of  application:  according  to  the  prin-l 
ciple  here  advocated,  it  forms  the  highest  and  most 
satisfactory. 

But  a  more  special  armiment  has  been  raised  on 

the  plane-  *  ° 

tary  system.  ^^  ground  that  the  planetary  perturbations  have 
been  shown  so  to  compensate  each  other,  that  no 
permanent  derangement  can  arise;  and  Laplace 
pointed  out  that  tiiis  stability  of  the  planetary  system 
is  the  necessary  consequence  of  certain  conditions^ 
not  themselves  necessary ;  viz.  the  smallness  of  the 
inclinations  and  eccentricities,  the  motions  all  in  tiie 
same  direction,  the  comparatively  vast  mass  of  the 
sun,  and  the  incommensurability  of  the  periods. 
Professor  Playfair*  justly  enlarges  on  this  as  an 


stability  of 


•  Playfair'a  Work*,  iv.  294. 818. 


'•  '  ^^^^m^^^^^m^^^^m^mmm^am^^mam 
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ent  for  design ;  but  if  the  conditions  thus  as- 

ed  were  necessary  (L  e.  necessary  consequences  of 

fa  other  or  of  something  else),  he  thinks  we  could 

ot  infer  design.    They,  however,  are  not  necessary : 

each  nnght  be  otherwise,  the  rest  remaining.     Their 

existence  then,  he  argues,  not  arising  from  necessity, 

.nor  frx)m  mechanical  causes,  nor  from  chance,  must 

be  from  design  and  intelligence. 

But  I  would  ask.  Suppose  they  were  necessary  con- 
sequences of  each  other  or  of  some  higher  principle, 
}  or  did  arise  frx)m  mechanical  causes,  would  not  that 
higher  principle,  or  those  causes,  so  arranged  as  to 
produce  them,  be  an  equal  proof  of  design,  or  even  a 
I  higher  f  So  singularly  deep-seated  is  the  prejudice, 
that  design  can  only  be  inferred  when  we  cease  to 
trace  laws,  or  when  conditions  appear  arbitrary. 

The  idea  of  "  mechanical  necessity*'  (derived  pro-  Mechanical 
bably  from  the  school  philosophy)  as  something  dis- 
tinct fit>m  the  result  of  systematic  plan  in  the  order 
of  the  universe,  has  long  continued  to  haunt  the  ideas       i 
of  writers  on  the  subject,  and  to  be  the  source  of 
many  cavils. 

Thus  in  past  times  the  Newtonian  discoveries  were 
accused  by  many  of  having  an  irreligious  tendency  in 


j 
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reducing  everything  to  ** mechanical  necessity.**  And 
even  so  enlightened  an  advocate  as  Cotes,*  instead 
of  showing  the  faUacy  involved  in  that  very  term, 
replies  by  contrasting  "necessity"  with  "design," 
when  it  might  have  been  pointed  out  that  such  neces- 
sity  of  reason  is  the  highest  proof  of  design.  Other 
philosophers  we  find  sometimes  questioning  whether 
certain  results  may  have  been  brought  about  by  the  j 
direct  interposition  of  "the  First  Cause,**  or  by  some 
unknown  **  secondary  cause,"  as  if  the  two  were 
opposed  to  each  other ;  or,  as  if  science  could  have 
any  evidence  of  the  first  except  through  the  channel 
of  the  second. 
Uniformity        From  the   inductive  philosophy   we    derive   our 

of  natural  ^  '^  "^ 

belief  in  the  harmony,  order,  and  uniformity  of 
natural  causes,  perpetually  maintained  in  a  univer- 
sally connected  chain  of  dependence.  And  hence  it 
is,  that  we  arrive  at  those  sublime  ideas  of  a  pre- 
siding Intelligence  of  which  law  and  uniformity^ 
universal  mechanism  once  for  all  adjusted,  are  the 
proper  external  manifestations. 


caiuas. 


*  **  Naturte  leges  ...  in  quibus  multa  sane  sapientiasimi  eoiui/tt, 
nulla  necettdtatiit  apparent  ve8tigia."~Pref.  to  2d  edition  of  Prindpia, 
(p.  xxix.). 
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To  the  truly  inductive  pliilosopher,  fate  and 
chanet,  neceisitif  and  accident,  are  words  without 
meaning.  To  liini,  the  world  is  made  up  of  recon- 
dite combinations  of  physical  laws,  and  the  existence 
and  maintenance  of  those  laws  are  the  very  indi- 
cation of  a  Supreme  Mind.  But  chance  is  irrecon- 
cilable with  laws,  fate  with  mind,  regulated  and 
fixed  order  with  blind  destiny,  fortuitous  accident,  or 
arbitrary  interruption. 

All  rational  natural  theol<^y  advances  by  tracing  Natuni 

thcologr 
the  immediate  mechanical  steps  and  particular  pro-  MremUi- 

'  cnrdbTlht 

ceases  in  detml,  and  the  physical  causes  in  which  <='>*i" "' 
the  influences  of  the  Great  Moral  Cause  or  Supreme 
Mind  are  manifested.  The  greater  the  number  and 
extent  of  such  secondary  steps  and  intermediate  pro- 
cesses through  which  we  can  trace  it,  the  greater 
the  complexity  and  wider  the  ramifications  of  the 
chain  of  causes,  the  more  powerful  and  convincing 
the  instruction  they  convey  aa  to  the  existence  and 
operation  of  the  Divine  wisdom  and  power. 

Yet  it  is  a  common  mode  of  illustration  to  apeak  of  Mi»Mkeii 
the  chain  of  secondary  causes  reaching  up  to  the  First 
Cause.     Or,  again,  fears  are  entertained  of  tracing 
secondary  causes  too  far,  so  as  to  entrench  on  the 
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supremacy  of  the  First  Cause.  But  this  is  an  erro- 
neous analogy :  the  maker  or  designer  of  a  chain  is 
no  more  at  one  end  of  it  than  at  the  other.  The 
length  of  the  chain  in  no  way  alters  our  conviction  of 
its  skilful  structure,  except  to  enhance  it.  If  the 
number  of  links  were  truly  infinite y  so  much  the  more 
infinite  the  skill  of  its  firamer. 

Mr.  F.  Newman*  observes,  I  think  most  truly, 
that  the  common  arguments  from  what  are  called 
*^ secondary  causes^  to  the  ** First  Cause"  are  unsatis- 
factory :  and  I  would  trace  this  to  the  confused  sense 
in  which  those  terms  are  commonly  used,  as  already 
explained ;  and  which,  I  think,  might  be  entirely  re' 
moved  by  attention  to  the  distinctions  above  laic 
down.  While,  on  the  other  hand,  I  fully  acknow- 
ledge that  those  arguments,  when  correctly  under 
stood,  lead  only  to  a  very  limited  conclusion;  anc 
one  which  falls  infinitely  short  of  those  high  mora 
and  spiritual  intuitions  on  which  Mr.  F.  Newmai 
grounds  his  religious  system,  yet  in  no  way  dis 
credits  them. 

Again,  by  some  well-meaning  but  confused  rea 

*  Soal,  p.  85. 
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doners^  the  argument  is  often  put  in  reverse  order ;  Confusion 

in  the  order 

and  so  stated  as  to  appear  as  if  the  assumption  of  a  ^^  ^^^'' 
Supreme  Mind  or  an  **  efficient  and  intelligent  Cause  " 
were  really  the  basis  of  our  belief  in  the  uniformity 
of  nature^  instead  of  the  conclusion  from  it.  Yet  if  this 
were  so,  what  would  it  be  but  to  render  the  whole 
proof  of  a  Deity,  an  argument  in  a  circle?  So,  in  like 
manner,  some  would  set  out  by  insisting  on  the  idea 
of  **a  purpose  answered"  and  "an  intention"  as  an 
essential  antecedent  part  of  our  conception  of  an 
organised  being:  and  then,  from  the  study  of  or- 
ganised beings,  would  deduce  the  conclusion  of  design 
and  intention ! 

Thus  Coleridge  observes,  "  Assume  the  existence  of 
Grod,  and  then  the  harmony  and  fitness  of  the  phy- 
sical creation  may  be  shown  to  correspond  with,  and 
support,  such  an  assmnption:  but  to  set  about 
proving  the  existence  of  a  God  by  such  means,  is  a 
mere  circle, — a  delusion !"  *  Now  I  would  observe 
that  for  the  theological  idea  of  God,  the  natural 
argument  is  no  doubt  insufficient,  but  still  it  is 
no  argument  in  a  circle;    it  is  strictly  logical  as 

*  Tabl«  Talk,  p.  807. 
L  2 
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far  as  it  goes,  though  that  is  but  to  a  very  limited 
extent. 

Again,  the  same  author  asks, "  How  did  the  Atheist 
get  his  idea  of  that  God  whom  he  denies?"*  The 
answer  is  unhappily  obvious,  that  he  usually  takes  it 
up  from  the  narrow  and  unworthy  representations 
of  dogmatic  systems  or  puerile  recollections,  instead 
of  the  ideas  suggested  by  a  sound  philosophy. 
MisUkes  Among  some  writers  of  an  eminently  religious 

arisiogfrom 

ideas  of        spirit  at  the  present  day,  we  cannot  but  notice  the 

causation. 

unhappy  influence  of  that  conAision  of  ideas  on  the 
subject»of  catisation^  as  well  the  want  of  due  appre- 
ciation of  the  grounds  and  nature  of  physical  philo- 
sophy in  reference  to  the  inferences  of  natural 
theology,  which  it  has  been  the  object  of  the  fore- 
going remarks  to  obviate. 

Thus  Sterling  t  observes,  "  Physical  results  prove 
nothing  but  a  physical  cause."  Again,  "  It  is 
thoughtless  to  say  that,  because  all  things  we  know 
have   each  their  cause,   therefore  the  whole  must 

have  one  cause." **  Every  phenomenon 

within  nature  has  a  cause ;   but  this  does  not  entitle 


•  Table  Talk,  p.  307.  f  Essaya,  11.  121, 122. 
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-  — " ■ 1 ^^^^^^    ^^^^B^MI  ■■i^^^a-M-  ^^  ■    ■■  

us  to  go  beyond  and  look  at  nature  from  without, 
and  saj  this,  too,  must  have  a  cause." 

The  real  ground  he  maintains  is  very  different, 
and  is  suggested  by  the  question,  "  Why  is  the  view 
of  the  universe  so  weary,  fearful  and  unsatisfactory  ? 
The  sense  that  we  need  a  God  is  an  infallible  indica- 
tion that  there  is  one" &c 

After  what  has  been  before  observed,  it  is  hardly 
necessary  to  point  out,  in  detail,  how  completely  all 
this  perplexity  would  have  been  removed  by  better 
views  of  physical  philosophy,  the  want  of  which,  so 
serious  in  discussing  a  subject  essentially  founded 
on  physical  truth,  the  author's  literary  attainments, 
poetic  imagination,  and  high  devotional  feeling,  were 
incompetent  to  supply. 

The  very  idea  of  ^*  looking  at  nature  from  with- 
out," evinces  this  perplexity;  and  the  unhappy  view 
of  the  universe  as  *^  weary,  fearful,  and  unsatisfac- 
tory," would  be  banished  at  once  by  the  juster 
contemplations  of  an  enlarged  inductive  philosophy, 
investing  the  whole  with  the  cheering  light  of  uni- 
versal beauty,  order,  and  harmony. 

If,  indeed,  the  author  meant  simply  to  transfer  the 
belief  in  a  Deity  altogether   from   the   domain   of 

L  s 
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Erroneous 
notions  of 
the  limits 
of  nature. 


No  hin- 
drance to 
advance. 


reasariy  to  place  it  in  that  oi  feeling;  to  ground  it  on 
the  sole  consciousness  of  internal  emotion,  or  the 
intuitive  impressions  of  individual  experience,  this 
would  be  a  view  to  which  the  philosophical  argument 
offers  no  disparagement^  though  it  does  not  reach  up 
to  ii 

Some,  however,  would  assert,  that  after  all  physical 
explanations,  there  remains  the  same  ultimate  incom- 
prehensibility in  natiiral  causes;  and  that  even  in 
nature  we  find  ourselves  surrounded  by  wonders  and 
miracles:  ideas  which  only  evince  a  total  absence 
of  distinct  philosophical  thought,  and  confound  the 
limits  of  nature  with  the  limits  of  our  present 
knowledge  of  it  —  unexplained  phenomena  with  violas 
tions  of  physical  order. 

They  are  fond  of  speaking  of  the  limits  of  nature^ 
of  a  region  of  inscrutable  mystery  by  which  the 
frontiers  of  science  are  on  all  sides  surrounded,  im- 
penetrable to  oiir  faculties,  and  forbidding  advance. 

If  by  mystery  they  mean  something  into  which 
we  neither  can,  nor  ought,  to  inquire,  then  in  accord- 
ance with  what  was  before  observed,*  in  science  there 


/  See  abore,  p.  106. 


i 
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are   no   masteries,   no  inductive  inquiry  can    ever 
bring  ua  to  such  a  termination. 

If  we  limit  the  term  "  nature"  to  that  portion  of 
the  nniveraa]  iabric  whose  laws  and  mechanical 
causes  are  more  or  less  perfectly  known  to  as,  the 
distinction  is  then  merely  incidental  and  fluctuating: 
it  is  purely  relative  to  ourselves  and  the  temporary 
extent  of  our  hiiowledge,  and  presents  no  really 
essential  difference,  being  dependent  merely  on  the 
extent  ta  which  the  boundaries  of  knowledge  are 
pushed  forward  at  any  particular  epoch. 

But  "  nature,"  in  its  wider  sense,  implies  a  whole,  Witun 
all  of  whose  parts  are  united  by  a  community  of  '""•lo"*"- 
character ;  and  no  one  portion  of  it,  whether  known 
or  unknown  to  us,  can  really  be  beyond  those  or- 
dinances of  recondite  arrangement,  a  small  portion 
of  which  is  manifested  to  us. 

To  assert  an  arbitrary  condition  of  things  when- 
ever our  inductions  fail,  is  to  place  such  cases  be- 
yond the  boundaries  of  design :  to  suppose  a  region  of 
mysterious  confusion  beyond  all  law  and  order,  is  to 
discredit  the  universal  influence  of  Supreme  Mind. 

In   accordance   with  the  narrow   and  unworthy  Limited  oo- 
tioDofiu- 
notions  formerly  prevalent  on  these  subjects  (per-  tu""»>op- 
L  4  "Ddty." 
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haps  inseparable  from  an  earlier  stage  of  science)^  it 
would  seem  to  have  been  held^  that  the  appearances 
of  the  physical  world,  so  far  as  they  were  reducible 
to  regular  laws,  were  to  be  regarded  as  what  was 
termed  "  Nature."  When  we  reached  the  boundary 
of  the  province  thus  subject  to  reason  (as  we  soon 
must  do  in  any  direction),  and  when  phenomena 
seemed  in  any  instance  not  so  reducible  to  laws, 
then  we  arrived  at  the  limits  of  ^^  nature,"  and  were 
reluctantly  compelled  to  resort  to  a  Deity,  a  0eo9  otto 
fiVX^^^9 — &  Supreme  Being  admitted  on  compulsion, 
when  the  order  of  things  could  no  further  be  traced 
without  Him.  Then,  and  not  till  then,  we  might 
exclum  with  the  poet,  "  Ergo  perfugium."* 
Erroneous         Thus,  to  take  an  instance,  minds  incapable  of  ap- 

argument  * 

from  plane-  preciatin£r  Newton's  own  sublime  inference  from  the 

tary  pertop-  "^  ^ 

baUons.  uniformity  and  order  of  the  system  which  he  had  so 
marvellously  and  happily  disclosed,  have  dwelt  upon 
his  single  expression  (when  in  ignorance  of  the  extent 
and  fertility  of  his  own  principle  in  leading  to  the 
great  law  of  stability),  that  at  length  the  increase  of 
planetary  perturbations  would  require  a  special  inter- 


*  Locret.  ▼.  1185. 


ventioD  for  restoring  the  equilibrium.     This  was  ap- 

i    plauded  aa  die  only  satisfactory  acknowledgment  of 

?     a  Supreme  Power.     We  merely  aek.  If  this  he  the 

.     true  argument,  what  now  becomet  of  the  conclusion  f 

,         Jnstinthe  same  wav  we  hear  (for  example)  re-  Oruinph*- 
'        _    _  '  nonwoi  In 

I     ligions  writers  at  the  present  day  arguing  OD  certiun  gmiogr. 

►  obscure  and  unexplained  phenomena  of  geology. 
They  find  indicatJons  of  what  may  eeem  apparently 
abrupt  changes  in  the  orders  of  oiganised  beings  in 
past  times ;  and  because  no  eEtablished  law  or  phy- 
sical theory  will  immediately  apply,  to  assign  an 
I  adequate  cause  (supposing  the  fact  to  be  so),  these 
changes  are  triumphantly  adduced  as  the  special 
footsteps  of  the  Creator  (as  if  the  whole  of  geology 
presented  anything  else) ;  bo  that  when  future  and 
enlai^ed  discovery  shall  discloBe  the  connection  and 
explanation  of  these  appearances  by  regular  laws, 
[     their  argument  for  a  Deity  will  fall  to  the  ground ! 

According  to  this  mode  of  representation, "  nature  "  ^  physira. 
was  the  ruU,  "Deity"  the  exception.  The  belief  in 
nature  was  the  doctrine  of  reason  and  knowledge ; 
the  acknowledgment  of  a  God  was  only  the  con- 
fesfflon  of  ignorance.  So  long  as  we  could  trace 
phymcal   laws,   nature  was  our  acknowledged  and 
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legitimate  guide;    when  we   could  attain  nothing 
better,  we  were  to  rest  satisfied  with  a  God!    Even 
learned  writers  on  natural  theologj  have  thought  it 
pious  to  argue  in  this  way.     To  take  a  single  ex- 
ample :  The  apparent  anomaly  that  water  arrives  at 
its  maximum  density  before  freezing,  occasions  its 
freezing  first  at  the  surface,  and  other  results  con- 
nected with  important  points  in  the  economy  of  the 
globe  and  the  good  of  its  inhabitants :  and  this  argu- 
ment for  design  is  sometimes  represented  as  if  it 
acquired  a  peculiar  force  from  the  circumstance  of 
the  fact  being  an  anomaly y  and  inexplicable  by  our 
theories.     And  on  this  ground  it  is  particularly  held 
up  to  popular  acceptance  as  an  instance  of  special  in- 
tervention, for  the  benefit  of  man,  traceable  to  no 
physical  cause.     But  when  the  apparent  exception 
shall  come  to  be  reduced  to  its  proper  place  as  a  part  of 
some  more  comprehensive  law  (as  it  assuredly  will),* 
all  the  peculiarity  and  mystery  of  the  case  will  be  at    ^ 
an  end,  and  with  it  will  fall  the  theological  argument 
and  the  popular  faith,  propped  up  on  so  false  a  support 
inflaence  of      Yet  in  spite  of  the  better  knowledge  which  ought  to 

prqudices.  o  o 


*  See  above,  p.  96. 
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prevail,  we  often  hear,  for  example,  any  sudden  and 
:  marvellous  infliction  of  disease  or  famine,  pestilence 
or  blight,  which  (it  is  added  with  a  sort  of  triumph) 
"baffle  the  boasted  powers  of  science  to  ezplun,"  held 
forth  as  signal  instanceB  of  direct  interposition. 

To  resort  to  such  representations,  however  it  may- 
serve  a  temporary  purpose,  or  exert  an  influence 
on  the  multitude,  is  the  resource  of  ignorance,  the 
enconragemeut  of  superstition,  and  eventually  the 
QD&iliug  parent  of  a  sceptical  and  irreligious  re- 
action ;  and  if  the  faith  of  the  many  be  propped  up 
by  Buch  false  supports,  it  must  iail  altogether  as  soon 
as  increasing  knowledge  clears  them  away.* 

To  apeak  of  apparent  anomalies  and  interruptions  intrn-up- 

tlani  of 

as  special  intUcatJone  of  the  Deity,  is  altogether  a  onier  inttr- 

ru)>tlani  In 

mistake.     In   truth,   so  far  as  the  anomalous  cha-  theftidenee 

of  drllgn. 

racter  of  soy  phenomenon  can  affect  the  inference  of 

presiding  Intelligence  at  all,  it  would  rather  tend  to 
diminish  and  detract  from  tiiat  evidence.     But,  on 


*  In  relation  to  Ihii  anbJMt,  I  cannot  refrain  from  quoCJng  a  tingle 
KDtenc*  from  a  discount  of  a  very  oppoule  icndencj  to  luch  u  I  have 
jolt  alluded  to,  and  of  a  kind  irhicb  it  ia  to  be  Hished  wer/mora  codi- 

"  God  pnnighea  oa  .  .  . 
doM  not  bnak  Uia  lawa  t 
we  break  them  and  get  in  llieir  way." 

••  Wbo  CauKa  Feitilence  ?  "  Fooi  Sermoaa  hj  the  Kev,  C.  Kioga- 
lej,  Bector  otErenlej,  p.  14.  London,  1854. 
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the  other  hand,  precisely  in  proportion  as  the  apparent 
exception  might  be  expliuned,  and  made  to  vindicate 
its  position  in  a  more  comprehensive  system  of  order, 
so  would  the  evidence  be  increased  and  elevated. 

In  the  present  state  of  knowledge,  law  and  order, 
physical  causation  and  uniformity  of  action,  are  the 
elevated  manifestations  of  Divinity,  creation  and 
providence.  Interruptions  of  such  order  (if  for  a 
moment  they  could  be  admitted  as  such)  could  only 
produce  a  sort  of  temporary  concealment  of  such 
manifestations,  and  involve  the  beautiful  light  shed 
over  the  natural  world  in  a  passing  cloud.  We  do 
not  indeed  doubt  that  the  sim  exists  behind  the  cloud, 
but  we  certainly  do  not  see  it;  still  less  can  we  call 
the  obscuration  a  special  proof  of  its  presence.  The 
main  point  in  the  system  of  order  and  law  is  its  absolute 
universality.  Exceptions,  if  real,  must  pro  tanto  im- 
ply a  deficiency  in  the  chain  of  connection,  and  might, 
to  a  sceptical  disposition,  offer  a  ground  of  doubt. 

But  so  overwhelming  is  the  mass  and  body  of 
proof,  that  no  philosophic  mind  would  allow  such 
exceptions  for  a  moment  to  weigh  against  it;  they 
would  be  as  dust  in  the  balance.  A  supreme  moral 
cause  manifested  through  law,  order,  and  physical 
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causes,   is   the   confession    of    science:    conflicting 

operatiom,  arbitrary    interruptiona,  abrupt    discoo- 

tinuities,  are   the  idols  of  ignorance,  and  if  they 

really  prevuled,  would  so  far  be  to  the  philosopher 

only  the  exponents  of  chaos  and  atheism ;  the  ob- 

Kuration  (as  (ar  as  it  extends)  of  the  Bensible  mani- 

fegtation  of  the  Supreme  Intelligence-* 

That  idea  was  ludden  in  former  ages,  ignorant  tiIk  vitwi 

of  the  true   inductive   philosophy, —  in  proportion  nnnorin- 

duetln 

. prlnciplt. 


uys,  iiDBgine  accideaUl  ousea  of  derangemeDt  ii 

--'--  «rbilnuy  inltrveation  necesMry  for  their  n 

suppOMd  with  reganl  to  the   pluetuy  per- 

'ige  hu  progressed,  it  h»r  '- •---•- 

supposing  such  denmgini 

tbtj  an  lil  results  of  the  same  general  lans.  mod 
oadiiioai.  He  puts  the  pariUel  of  human  contrit 
jnvponjou  to  the  skill  and  intelligent 


id  provided  for,  as  t.  g.  the  compensation  for  eipsosioa  in 
MnmoiUBterB  1  and  even  in  moral  agenc 
Tiding  remedies  for  the  lawleuneas  of  cri 
then,  he  argues,  must  1 

(178.)  Apparently  inexplicable  events  areso  onlj  to  oar  general  igno- 
rance. (59.)  Realinterruptionswould  suppoaedeficiencvof  reason  inGod. 

On  this  point  the  author  has  forciblj  remarked,  "Wben  our  opponents 
triumphantly  bring  forirird  inexpUcible  events,  wg  can  reply  1o  them, 
la  common  with  us  yon  cannot  understand  these  events,  but  you  fancy 
jou  uodentand  themi  rou  believe  that  you  are  initiated  into  God's 
decnei,  and  speak  accordingly:  we  know  that  we  do  not  undentand 
them,  and  openly  declure  it-  They  may  perhaps  assert  that  they  are 
guided  bv  religion  I  that  they  judge  by  thewill  of  Godrevealed  tothem 
by  religion;  but  only  let  them  show  us  a  single  instance  of  an  event 
where  it  no  be  applied  without  the  addition  of  some  of  Iheir  own  wis- 
dom."—lb.  l:& 

**  We  often  hear  it  said  that  some  things  would  be  Inexplicable  if 
we  did  not  believe  in  higher  arbitrary  arrangements ;  but  that  anything 
is  inexplicable  without  a  certain  presuppOitiDa  is  generalij  a  vetyweak 
proof  of  its  beiog  really  to."— lb.  180, 
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as  men  speculated  on  fidse  principles,  and   ima^ 
gined  (as  was  very  natural)  a  plurality  of  super- 
natural  powers,  and  unconnected  or  opposing  influ- 
ences, whose  conflicting  operations  were  evinced  in 
the   mysterious  irregularities  and  capricious  course 
of  natural  phenomena.     In  earlier  stages,  even  of 
inductive  inquiry,  though  its  higher  principles  were 
in  some  measure  recognised,  it  was   yet  supposed 
that  limits  existed  to  their  dominion.     And  even  at 
the  present  day  we  cannot  say  that  such  a  notion  has 
been  generaUy  or  absolutely  exploded. 
Narrow  Among  philosophers,  though  the  idea  of  a  limita- 

views  of  ^ 

nature  to      tiou  has  been  slowly  dispelled,  yet  still  many  are 

be  enbu'ged. 

unable  fully  to  embrace  the  universality  of  law  and 
order,  or  to  attach  to  it  the  high  importance  which 
it  rightly  claims. 

In  a  word,  according  to  the  narrow,  but  prevalent 
idea,  the  great  universe  is  nothing  but  an  inunensity 
of  arbitrary  and  inscrutable  darkness  and  mystery, 
to  which  the  philosopher's  inductive  world  —  a 
limited  portion  of  matter,  chained  down  by  mecha- 
nical causes — forms  an  insignificant  exception. 

But  the  more  worthy  conception  looks  to  a  bound- 
less cosmos,  a  imiverse  of  order,  a  grand  scheme  of 


eternal  laws  adjueted  b^  Supreme  Keasoo,  of  which 

OUT  limited    iBductive   knowledge  opens  a  partial 

glimpse,  yet  calculated  to  convey  a  faint  impression 

of  that  immensity  of  Intelligence  which  pervades, 

(tes,  and  rules  not   only  our  sphere,  hut  all 

beyond  it. 

Improved  views,  increased  and  accumulating  evi-  improre- 

mcDta  in 
dence  of  the  harmony  perradinc;  the  material  world,  •cttoo 

are  attained  in  proportion  to  the  advance  of  sound  ^^  """^ 
inductive  science.  The  more  close  adherence  to  the 
spirit  of  philosophical  analogy  leads  to  a  more  com- 
manding sense  of  the  uniformity  of  nature,  and  the 
true  idea  of  causation.  As  the  generalisations  of  phy- 
fflcal  science  hecome  more  comprehensive,  we  acquire 
juster  notions  of  the  stupendous  aggregate  of  physi- 
cal causes,  of  the  inconceivahle  vastnesa  and  com- 
plexity of  that  universal  mechanism,  some  small 
portion  of  which  we  are  enahled  to  understand ;  and 
whose  recondite  and  perfect  adjustment,  however  im- 
perfectly perceived,  is  the  true  ground  and  evidence 
of  our  conceptions,  partial  and  limited  as  they  must 
he,  of  the  Infinite  Source  of  all  things. 

It  is  not  a  mere  desultory  and  fragmentary  know-  Higixr 

Tlew»of 
ledire  of  detached  facts  and  portions  of  science,  to  •'■'oee  im- 
»  '  portint, 
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however  great  an  extent  it  be  carried,  which  ca^ 

suffice  to  lead  us  to  a  correct  perception  of  thoa^ 
truths.  It  can  only  be  by  a  thorough  insight  intcF 
the  interior  principles  of  the  inductive  philosophy, 
and  an  imbibing  of  its  real  spirit,  that  we  can  attain 
adequate  perception  and  sense  of  the  real  unity  of 
nature  which  forms  the  basis  and  substance  of  those 
more  sublime  inferences. 
Leading  to        In  the  confined    and  literal  notions,  often   ig^no- 

higher  ^  ^  ^ 

views  of       rantly  entertained,  of  the  sciences  of  observation, 

natural 

theology,  our  conclusions  might  be  supposed  restricted  to 
the  field  of  mere  sensible  experience;  and  in  this 
sense  we  should  fall  short  of  any  worthy  apprehen- 
sion of  the  Supreme  Intelligence.  But  the  truly  in- 
ductive philosopher  extends  his  contemplation  to 
intellectual  conceptions  of  a  higher  chiss,  pointing 
to  order  and  uniformity  as  constant  and  universal  as 
the  extent  of  nature  itself  in  space  and  in  time ;  and 
in  the  same  proportion  he  recognises  harmony  and 
arrangement  invested  with  the  attributes  of  univer- 
sality and  eternity,  and  thus  derives  his  loftier  ideas 
of  the  Divine  perfections. 

The  real  natiure  and  bearing  of  the  evidence  of 
natural  theology  as  founded  on  universal  order ^  has 
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in  &ct  come  to  be  better  understood  only  in  an  age 
or  advanced  philosophic  cultivation :  it  tends  to 
become  continually  more  perfect  with  increasii^ 
knowledge ;  and  its  full  force  is  hardly  jet  com- 
monl;  apprehended  even  among  men  of  science. 
The  stupendous  phenomena  of  nature  are  indeed  m  ignonnt 


though  the  impression  is  produced  in  s  very  dif- 
ferent way,  and  excites  a  very  different  tone  of  feel- 
ing. In  an  age  when  these  phenomena  have  not 
been  reduced  to  laws,  or  traced  to  causes,  they  are 
all  ascribed  to  arbitrary  influences.  When  the  uni- 
fomuty  of  nature  was  unknown,  the  violations  of  it 
offered  no  contradiction.  When  everything  was 
supernatural,  no  discrimination  of  evidence  was  pos- 
sible. In  those  ages  all  phenomena,  whether  in  the 
inorganic  world,  or  in  varied  influences  on  the 
human  constitution,  were  unavoidably  regarded  as 
direct  interventions  and  acts  of  the  Deity,  and 
were  truly  described  as  such  in  the  writings  of  those 
periods. 

In  the  ruder  stages  of  man's  progress,  religious  uiturai 
impressions  ace  more  peculiarly  produced  through  nuicr  m»<. 
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the  medium  of  the  feelings  of  awe  and  astoniahmentf 
which  are  called  forth  by  the  occurrence  of  the  more 
rare^  extraordinary,  and  fearM  phenomena,  pro- 
digies and  marvels.  These  joined  to  the  more  tan- 
gible influence  of  events  on  their  own  fortunes  and 
enjoyments,  believed  to  be  retributive  judgments  and 
providential  deliverances,  when  favourable  to  them- 
selves and  destructive  to  their  enemies,  are  the  only 
appeal  to  which  men  were  then  accessible, 
i^hten^  But  with  the  enlightenment  of  physical  discovery, 

^*^''  a  more  definite  natural  theology  presents  us  with 

conclusions  which,  though  resting  on  an  unassfdlable 
basis,  are  restricted  in  their  character  and  extent. 

Limiu  of  Natural  theology,  as  based  in  physical  science,  con- 

natural 
theology.       fessedly  leads  us  only  to  a  very  limited  conception  of 

the  Divine  perfections ;  it  traces  beneficent  arrange- 
ments yet  mixed  with  a  large  proportion  of  evil ;  it 
recognises  onmipotence  in  the  constitution  of  the 
immense  connected  machinery  of  the  universe,  and 
the  perpetual  maintenance  of  its  determinate  laws, 
rather  than  in  their  interruption.  At  the  very 
utmost  it  points  to  providential  government  in  the 
preservation  of  an  unbroken  system  of  pre-ordmned 
causes  for  the  general  good,  rather  than  it    sus- 


peoaion  for  the  benefit  of  individual  parts,  and 
influence  on  mind  rather  than  diauTftngement  of 
nutter. 

If  the  haman  mind  or  human  desires  require  ftdler  SpiHtni 
manifestationB,  or  aspire  to  a  higher  sense  of  the  "**"' 
Divinity,  it  must  be  from  otker  and  more  tpiritual 
iources  that  such  want«  can  be  satisfied, — a  philoso- 
phic natural  tlieology  while  it  cannot  furnish  sach 
satisfaction,  yet  at  least  puts  no  hindrance  in  the  way 
of  its  attunment  from  other  and  more  appropriate 
teaching. 

But  the  great  amament  which  we  have  been  con-  Argumt 

from  iXf. 
fiidering,  it  is  SEud,  is  not  one  merely  of  designy  but  ^  ■  de- 
must  rise  from  dengn  to  a  detigner.     And  here  it  is 
that  some  objections  have  arisen. 

On  the  one  hand  it  is  alleged  that  the  argument 
is  insufiGcient ;  and,  on  the  other,  that  it  proves  too 
much,  and  tends  to  identify  nature  with  the  Deity, 
But  both  objections  seem  to  me  equally  traceable  to 
the  same  primary  confusion  of  ideas  as  to  the  real 
nature  of  the  inductive  inferences,  and  of  the  obvious 
distinction  between  moral  and  physical  causation. 
This  confiision  of  ideas  pervades  the  remarks  of  many  . 
otherwise  able  writers.     Thus  Coleridge  observes, — 
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^^  All  the  so-called  demonstrations  of  a  God  either 
prove  too  little,  as  that  from  the  order  and  apparent 
purpose  in  nature,  or  too  much,  namely,  that  the 
world  is  itself  God;  or  they  clandestinely  involve 
the  conclusion  in  the  premises  ...  as  in  the  pos- 
tulate of  a  First  Cause.*** 

Natural  theology  confessedly  "  proves  too  little," 
because  it  cannot  rise  to  the  metaphysical  idea  or 
scriptural  representation  of  God.  These  stand  on 
quite  distinct  authority.  But  "  the  postulate  of 'a 
First  Cause"  is  a  notion  wholly  arising  from  the 
confusion  of  ideas  just  referred  to. 
Direction  to       The  commou  objectjion  to  the  argument   from 

this  argu-  ,  t  /•     i  .     t  •    i 

meat  design  to  a  designjer,  appears  to  be  of  this  kind. 

It  is  alleged  that,  to  take  Paley's  well-known  in* 
stance  of  the  watch,  we  make  our  inference  directly 
of  a  watchmaker  from  obvious  comparison  with 
known  human  works.  Even  when  a  person  should 
for  the  first  time  witness  some  work  far  transcending 
his  own  power  or  knowledge,  or  anything  previously 
heard  of,  still  he  would  perceive  the  analogy  with 
the  more  ordinary  productions  of  hmnan  skill,  dif- 

^  Aids  to  Reflexion,  vol.  i.  p.  189. 


fering  only  in  degree,  uid  would  infer  a  contriver 
and  an  artiat  of  Acuities  far  higher,  but  still  simi- 
lar to  his  own.  But  the  works  of  nature,  it  ia 
Raid,  differ  from  these  in  fund ;  they  are  itnlike  any 
of  onr  works,  and  surest  no  such  anali^y  of  an 
artificer  resembling  a  human  artificer,  or  differing 
merely  in  the  extent  and  degree  of  his  skilL 

In  those  cases  most  nearly  approaching  the  nature  Apptrent 
of  human  works,  such  as  the  varied  and  endless  u»i<<«t  in 

tbc  tvo 
changes   in  matter  going  on  in  the   laboratory  of  cut*. 

nature,  the  results,  even  when  most  analt^us  to 
those  obtuned  in  human  laboratories,  yet  present  no 
marks  of  the  process  or  of  the  means  employed,  by 
which  to  recognise  the  anal(^us  workman ;  and  in 
all  the  grander  productions,  the  incessant  evolutions 
of  vegetable  and  animal  life,  which  no  human  la- 
boratory can  produce, — in  the  structure  of  earth 
and  ocean,  or  the  infinite  expanse  of  the  heavens 
and  their  transcendent  mechanism,  still  further  must 
we  be  from  finding  any  analogy  to  the  works  of 
man,  or  by  consequence  any  analogy  to  a  personal 
individual  artificer. 

But  the  more  just  view  of  the  case  is  that  which  ' 
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is  that  of  mind  and  intelligence :  for  here  we  hav^ 
a  proper  and  strict  analogy.  Mind  directing  the 
operations  of  the  laboratory  or  the  workshop,  is 
no  part  of  the  visible  apparatus^  nor  are  its  opera- 
tions seen  in  themselves — they  are  visible  only  h 
their  effects;  —  and  from  effects,  however  dissimilar 
in  magnitude  or  in  kind,  yet  agreeing  in  the  one 
grand  condition  of  order,  adjtistmenty  profound  and 
recondite  connexion  and  dependence,  there  is  the 
same  evidence  and  outward  manifestation  of  in- 
visible INTELLIGENCE,  as  vast  and  illimitable  as 
the  world  wherein  those  manifestations  are  seen. 
Analogy  of        It  is  by  analogy  with  the  exercise  of  intellect, 

moral  cau- 
sation and     and   the  volition,  or  power  of  moral  causation,  of 

mind. 

which  we  are  conscious  within  ourselves,  that  we 
speak  of  the  Supreme  Mind  and  Moral  Cause  of  the 
universe,  of  whose  operation,  order,  arrangement, 
and  adaptation,  are  the  external  manifestations. 
Order  implies  what  by  analogy  we  call  intelligence; 
subserviency  to  an  observed  end  implies  intelligence 
foreseeing^  which,  by  analogy,  we  call  design.* 


*  On  the  analogical  nature  of  all  oar  modes  of  speech  respecting  the 
Divine  Being  and  attributes,  the  reader  should  especially  consult  the 
most  luminoas  and  philosophical  view  given  by  Abp.  ELing  in  his  **  Dis- 
course on  Predestination/'  1709»  §  8.  Reprinted  1821,  with  Notes  by 
Archbishop  Whately. 
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I       .Again :    nothing  but  the  common   coniused  and  iDnriabie 

I   mutaken  notions  as  to  laws  and  causes,  could  ^ve  nusn  no 
'  argument 

uj  colooT  to  the  assertion  tliat "  the  ai^;ument  proves  fc'  Pauthe. 

too  much,"  that  physical  speculations  tend  to  substi- 
tute general  physical  iawa  in  the  place  of  the  Deity; 
and  that  scientific  atatemeDta  of  the  conclu^ons  of 
Natural  Theology  are  nothiug  but  ill-diaguised  Pan- 
theism. 

The  utter  futility  of  such  inferences  are  at  once 
seen,  when  the  smallest  attention  is  ^ven  to  the 
plun  distinctions  above  lud  down  between  "moral" 
uid  "  physical "  causatioD ;  and  to  the  proper  force 
}f  the  concltisions  from  natural  science  establishing 
[he  former  by  means  of  the  latter. 

This  distinction  obviously  points  to  the  very 
recent  of  the  assertion  that  physical  action  is  iden- 
^cal  with  its  moral  cause;  the  essential  difference 
md  contrast  between  them  is  the  very  point  which 
iie  whole  argument  upholds  and  enforces. 

So   utterly   preposterous,   indeed,   is   the   whole  P»iiUiei«ni 
dea  of  Pantheism  that  the  profession  of  it,  if  sin- 
%re,   can  but  be   a  mystical  fancy,  of  the  most 
Mrplczed  and  unintelligible  nature,  and  involving 
noral   contradictions  of  the  grossest  kind ;   at   all 
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events,  widely  alien  from  any  legitimate  conclusionB 
of  physical  science  or  philosophical  speculations  based 
on  sound  views  of  causation. 
conciuMon.  The  wholc  tenor  of  the  preceding  argument  is 
directed  to  show  that  the  inference  and  assertion  of 
a  Supreme  Moral  Causey  distinct  firom  and  above 
nature,  results  immediately  from  the  recognition  of 
the  eternal  and  universal  maintenance  of  the  order 
of  physical  causes^  which  are  its  essential  external 
manifestations. 

Of  the  mode  of  action  or  operation  by  which  the 
Supreme  Moral  Cause  influences  the  universal  order 
of  physical  causes,  we  confess  our  utter  ignorance. 
But  the  evidence  of  such  operation,  where  nature 
exists,  can  never  be  lost  or  interrupted.  And  in 
proportion  as  our  more  extended  researches  exhibit 
these  indications  more  fully  and  more  gloriously 
displayed,  we  cannot  but  believe  that  our  contem- 
plations are  more  nearly  and  truly  approaching  their 

SOURCE. 


ESSAY  II. 


ON  THE 

UNITY  OR  PLDRALITY  OF  WORLDS. 


5  L  — THE  ARGUMENT  CONSIDERED  IN  A 
PHYSICAL  AND  PHILOSOPHICAL  POINT 
OF  VIEW. 


Among  the  endlese  topics  of  human  inquiry  and  inuwiue- 

controversy,  we  cannot  but  observe  that  those  often  ?"*■■ 

■"  Propeqrity 

become  the  most  popular  which  might  have  been  '?'""v'" 
antecedently  pronounced  the  most  unlikely  to  attract  [""'i"'"' 
notice:  and  aubjects  the  most  remote  from  those  ''*''*• 
which  ordinarily  engroae  the  attention,  involve  the 
inter^sta  or  ex<ute  the  passions  of  mankind,  and  even 
those  of  the-  most  imaginary  and  conjectural  cha- 
racter,  have  often  called  forth  the  most  earnest 
dispute. 

Oflen,  too,  it  happens  that  a  particular  opinion  Luvc  of 
has  for  a  long  time  been  conventionally  adopted,  or 
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acquiesced  in — ^perhaps  with  little  inquiry  or  thought 
among  the  many — until  on  a  sudden  some  writer^ 
more  bold  or  more  ambitious  than  his  predecessors, 
discovers  a  dubious  point  on  which  at  least  a  plau- 
sible argument  may  be  rused,  calling  in  question  the 
received  belief  in  which  the  public  mind  has  hitherto 
reposed.  And  tiien,  however  abstract,  or  however 
trivial  tiie  subject  may  be,  prepossessions  are  " 
aroused,  and  the  question  is  immediately  raised  into 
serious  importance,  and  a  controversy  stirred  up 
whose  vehemence  is  often  just  in  the  inverse  ratio 
of  the  real  value  or  clear  evidence  of  tiie  point  &t 
issue. 
Interest  felt       Men  who  take  comparatively  littie  interest  in  the 

in  ooqjec- 

turai  specu-  tangible  details  of  real  attainable  science,  feel  stimu- 

btion. 

lated  by  the  desire  to  penetrate  those  recesses  where 
all  is  obscure,  and  certain  knowledge  unattainable. 
There  is  indeed  a  line  of  demarcation,  nowhere 
more  clearly  drawn  than  in  the  positive  mathe- 
matico-physical  sciences,  between  the.  known  and 
unknown ;  yet  on  the  frontier  there  lies  a  region  on 
which  sufficient  light  is  shed  to  permit  our  curiodty 
safely  to  indulge  in  short  incursions,  while  there  is* 
darkness  beyond  which  we  may  people  with  unsub- 
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8tantial  forms  and  shadows  to  the  full  satisfaction  of 
our  wildest  imaginations.  And  this  is  pre-eminently 
the  case  in  the  vast  expanse  opened  to  our  view 
by  astronomy ;  and  when  readers  and  inquirers  are 
tired  with  the  dry  discussions  of  periods  and  dis- 
tances, and  with  calculations  of  masses  and  eccen- 
tricities, they  naturally  fly  for  relief  to  the  more 
grateful  occupation  of  guessing  at  the  probable 
near  aspect  of  the  surfaces  of  the  heavenly  bodies 
— imagining  them  worlds  like  our  own,  and  fancy- 
ing the  possible  nature  of  the  creatures  who  may  be 
their  inhabitants.  And  as  such  subjects  are  of  course 
open  to  unlimited  conjecture  of  every  kind,  so  are 
they  liable  to  become  the  battle-field  of  intermi- 
nable dispute :  interminable,  perhaps,  some  may  say, 
in  proportion  as  the  hosts  of  objections  raised  on 
one  side,  and  of  replies  on  the  other,  are  all  equally 
unsubstantial ;  and  like  the  aerial  combatants  of  the 
poet  of  impassive  and  indestructible  nature,  reunit- 
ing as  soon  as  cloven  asunder,  so  that,  after  all  is 
over,  either  side  may  with  equal  confidence  claim  the 
victory,  and  be  ready  to  begin  the  fight  anew. 

Yet,    to  the   question   of  the    existence  of  in-  popular  be- 
habitants  in  other  worlds  (so  impossible  really  to  plurality  of 
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Inhabited      answcF  decisively)  there  Beems  to  have  prevailed  a  I 
general  disposition  to  give  in  some  sort  an  afHrmative 
reply ;  not,  perhaps,  founded  always  on  very  scientific 
grounds;   but  undoubtedly  the  common  expresfflon    '■ 
of  popular  books  has  been  favourable  to  the  idea,  and 
perhaps  most  educated  persons  would  hardly  have    i 
hesitated  to  admit  its  general  probability. 

vitjwsof  In  fact,  no  sooner  was  the  true  planetary  sys- 

thesulaect  tr  j      ^ 

in  former     ^em  generally  received,  than  it  became  an  obvious  \ 

unie9« 

topic  with  writers  who  were  engaged  in  recom- 
mending   it    to    public   notice,  to  invest  the  dry   t 
details  of  planetary   astronomy  with   tlie  interest 
excited  by  speculation  on  the  possibility  of  intelli- 
gent beings  inhabiting  those  distant  worlds.     And 
when  men  had  become  reconciled  to  the  paradox  of 
antipodes^  it  was  not  a  much  greater  difficulty  to 
concede  Lunarians,  Javiansj  Satumians,  and  the  rest 
And  thus  the   general  idea  of  inhabited  worlds, 
under  various  aspects  and  with  various  objects,  has 
been  alike  upheld  by  philosophers  and  poets  —  by 
divines  and  popular  essayists.     Hinted  at  even  by 
Newton  and  Huyghens — recommended  to  popular 
acceptance  by  the  elegant  discussions  of  Fontenelle 
—  reasoned  upon  theologically  by  Derham  and  Bent-    ^ 


\ 
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ley,  it  passed  into  a  matter  of  popular  credence; 
and  was  often  appealed  to  even  in  later  times,  both 
MB  a  &ir  philosophic  hypothesis  and  as  a  worthy 
religions  contemplation  by  Herschel  and  Faley — 
by  Lfardner  and  Chalmers,  and  by  Dr.  Whewell  in 
bis  Bridgewater  Treatise. 

At  the  present  day,  it  hardly  needs  to  be  re- 
marked, on  this  subject  a  contest  has  been  keenly  » 
cairied  on  between  two  highly  talent«d  disputants, 
'whose  publications*  have  called  forth  an  unusual 
amount  of  popular  attention ;  and  the  question  of 
the  plurality  of  inhabited  toorlds,  which  bad  altogether 
slumbered  in  public  iuterest  since  the  days  of  Fonte- 
nelle,  has  once  more  started  into  life,  and  occupied 
the  pubUc  mind ;  and  after  the  public  scepticism  had 
been  at  length  satisfied  as  to  the  actual  rotation  of  the 
earth  by  the  pendulum  experiment  of  M.  Foucault, 
this  discussion  took  its  place  as  a  fashionable  topic, 
and  conunended  to  the  public  favour  the  Coper- 
nican    hypothecs ;    on   the  one   side,    as  perfectly 


1.  "  The  Ptnrality  of  Words," 
Ae  Pluralitj  of  Worlds,"  bein 

More  WorldB  Ihan  Oaei 

« of  tbe  Chriitiui.''  b;  Sir  .  .       .      . 

,B.S.  Edio.,  uid  Associate  of  tht  iDJtitate  of  Fnoce,  1854. 


Hope  of  tbe  Chriitiui.''  bv  Sir  Dsvid  Br«vBter,  K.H„  D.C.L.,  F.R.^., 
V.f.B.S   ■"-      --■-■-    -     '" •"-■ 
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zafcy  when  carefully  divested  of  the  dangerous  adjunct 
of  imagining  inhabitants  in  the  planets  rivalling  man 
in  dignity  and  spiritual  privileges ;  on  the  other,  as 
eminently  orthodox,  if  the  planets  be  believed  to  be 
tenanted  by  such  inhabitants,  whose  existence  is 
even  demanded  by  religious  considerations,  and  made 
at  once  a  leading  point  in  ^^  the  creed  of  the  philo- 
sopher and  the  hope  of  the  Christiaiu" 

In  the  instance  of  the  present  controversy,  what- 
ever opinion  may  be  formed  as  to  the  issue  or  the 
merits  of  the  question,  there  can  be  but  one  as  to 
the  ability  with  which  each  disputant  has  conducted 
his  argument;  and  especially  as  to  the  ingenuity 
which  the  anonymous  writer  has  evinced  in  mun- 
taining  what  must  seem  in  many  respects  somewhat 
paradoxical  theories,  the  more  freely  thrown  out 
under  his  assumed  disguise. 
Various  ^hc  literature  of  such  a  question  is  not  without 

ideas  *' 

broached  of  j^  curiositics;  and  both  the  authors  referred  to  have 

the  inhabit- 

*?^^        contributed  some  account  of   the  varied  opinions 

plaoets.  ^ 

which  have  been  broached  on  the  subject.  The 
author  of  "The  Plurality*'  displays  his  stores  of 
erudition  on  this  head  in  furnishing  several  singular 
exemplifications. 
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Some  of  the  ancient  Stoics,  as  we  learo  from  the 
ridicule  cast  on  them  bf  Lactantius,  aecribed  inhar- 
bitante  to  the  moon.     Plutarch,  in  his  cnrioua  dia- 
Ic^ue   "  on  the  face  which  appears   in  the  moon's 
orb,""  gives  arguments   for  and  against  the   moon 
being  inhabited.      Lacian    indulges   in    the    same 
fimcies ;  but  probably  neither  with  any  settled  con- 
viction of  their  truth.     Nicolas  of  Cus,  who  asserted 
1    the  Heliocentric  system  before  Copemicua,  discusees 
in  some  measure  the  nature  of  the  solar  and  lunar 
beings,   and   makes   the   former   more   intellectual, 
more  clear  and  illuminated,  than  those  of  the  moon, 
vbo  are  "magis  lunatici,"  as  in  the  earth  they  are 
"niagia  materiales  et  grossi." 

These  were  followed  by  the  strange  assertions  of 
Giordano  Bruno,  who  declares  not  only  for  a  plu- 
rality of  worlds,  but  that  the  earth  is  inhabited  in 
its  interior  as  well  as  its  exterior;  and  Wilkins, 
who  laboured  to  prove  not  only  that  the  moon  is 
inhabited,  but  that  we  need  not  desp^  of  being 
able  to  visit  the  inhabitants.  Kepler  expressly 
argued  in  favour  of  Lunarians:  "  Consentaneum  est 
ease  in  lun4  viventes  creaturas." 

*  Supplemeot,  p.  36. 
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Even  down  to  later  times,  imagination  has  revelled 
in  devising  the  kind  of  existences  which  may  inhabit 
the  planets.  Fontenelle  assigned  corporeal  beings 
very  like  ourselves  at  least  to  the  nearer  planets; 
creatures  of  extreme  vivacity  to  Mercury ;  of  vo- 
luptuous and  ardent  natures  to  Venus;  of  more 
robust  and  manlike  character  to  Mars;  while  to 
Jupiter  and  Saturn  beings  of  dull  and  torpid  con- 
stitution were  given.  Sir  H.  Davy,  in  his  vision, 
saw  creatures  of  the  most  marvellous  structure,  with 
membranous  bodies  and  strangely  convoluted  ele- 
phantine probosces  as  organs  of  sense  and  intelli- 
gence, gifted  with  far  higher  intellectual  capacities 
than  the  men  of  this  earth,  inhabiting  Saturn;  to 
which  we  may  add,  that  a  very  ingenious  and 
scientific  poet  has  recently  depicted  beings  in  the 
moon  with  an  internal  body  and  an  external  souL* 

It  is  not,  however,  to  any  such  familiar  acquaint- 
ance with  other  worlds  th^t  our  immediate  inquiry 
is  to  be  understood  to  aspire.  The  actual  point  in 
question  is  not  the   most  plausible   image  we  can 


*  "  Love  in  the  Moon,"  a  poem,  with  Remarks  on  that  Laminarr,  by 
Patrick  Scott.    London,  185S.    See  p.  24. 
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conjure  up  of  the  nature  and  appearance  of  luna- 
rians or  plauetarians,  but  irhat  is  the  most  proper 
ud  philoBOphical  YJew  we  can  take  of  the  general 
ijnestion.  Are  other  worMx  besides  our  own  pro- 
bably the  seats  of  intellectual,  moral,  and  spiritual 
lift?  Is  it  probable  from  concurrent  circiunstances 
that  our  globe  is  bo  &r  a  peculiarly  conditioned 
portion  of  the  whole  creation  as  to  be  the  only  one 
privileged  in  this  respect  ?  or  are  not  others,  or  all 
others  perhaps,  equally,  or  even  more,  elevated  in 
tbeir  destination  as  seats  of  life  ? 

The  question  ia  one  which  most  persons  at  all  statement 

of  Ihe  qon  - 
given  to  contemplate  the  phenomena  of  the  heavens  tioo. 

have  been  always  prone  to  ask,  though  perhaps  with 
little  serious  conviction  of  the  possibility  of  answer- 
ing it  with  any  reasonable  approach  to  certainty. 
Bnt  it  takes  a  more  precise  form,  and  the  real  na- 
ture of  the  inquiry  is  more  distinctly  indicated  the 
more  we  consider  the  -actual  conditions  of  the 
ndereal  world.  The  qneation,  probably,  first  arises 
with  respect  to  those  bodies  nearest  to  us,  and 
which  most  resemble  our  earth.  From  the  obvious  Gentrai 
general  resemblances  between  our  globe  and  those 
others  of  the  solar  system  which  might  be  r^arded 
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as  members  of  the  same  family  in  respect  to  fonn, 
motion^  subjection  to  the  laws  of  gravitation,  dif- 
fusion of   light  and   heat,   in   some   instances  the 
presence    of  moons    or    rings    affording    auxiliary 
illumination,  in  others  of  atmospheres,  clouds,  and 
therefore  water,  of  mountains  and  valleys,  or  even 
of  supposed  continents    and    oceans,    there  might 
seem  to  be  an  easy  transition  to  the  belief  in  intel- 
ligent  inhabitants,  bearing  more  or  less  resemblance 
to  ourselves. 

The  inquiry  perhaps  is  first  made, — Is  our  com- 
panion the  moon  inhabited?  It  then  extends  to  the 
other  planets,  and  as  it  extends,  it  may  seem  sur^' 
rounded  with  more  difficulty;  are  we  to  include  the 
sun?  or  is  not  his  nature  so  different  as  to  render 
such  an  inquiry  unreasonable?  Are  comets  likely 
to  be  inhabited?  still  more  the  fixed  stars?  but 
they  probably  are  suns;  they  may  be  the  centres 
of  planetary  systems  —  of  worlds;  why  not  of 
animal  life,  or  even  of  intellectual  and  moral  life  ? 

But  there  are  yet  more  distant  bodies,  the  systems 
of  nebulae  and  clusters,  to  which  the  same  questions 
may  apply;  and  thus  the  overwhelming  magnitude 
of  the  inquiry  makes  us  the  more  alive  to  its  difli- 
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cutties,  and  we  feel  ourselves  lost  in  the  vaattiess  of 
the  conceptions  it  inspires. 

At  the   present  day,  from  more  accurate  invcB-  inHuencfof 

t^tions,   uded  by   the    recent    improvements    in  (»»«*««  on 

"  ■/  "^  Uw  qun> 

telescopes,  the  actual  structure  and  physical  condi-  '^"'^ 
i  tiona  of  the  planetary  bodies  of  our  world,  as  well  as 
tlioee  belonging  to  the  more  immensely  distant  and 
vast  udereal  systems,  have  been  better  known  to 
astronomers,  and  correct  ideas  respecting  them  more 
familiarly  difiiised  in  popular  information.  Hence  it 
becomes  a  poiat  of  inquiry  whether  these  acces- 
Mons  to  our  knowledge  have  been  such  as  in  any 
way  to  aifect  the  previously  received  notions  as  to 
the  existence  of  organised  life  in  the  heavenly 
bodies. 

To  follow  up  this  inquiry  is  the  professed  object 
in  a  lai^e  portion  of  the  discussion  now  brought  be- 
fore the  public ;  and  it  is  apparent,  that  while  the 
modem  discoveries  generally  have  confirmed  and 
extended  the  analogies  of  planetary  and  stellar  sys- 
tems, they  have  also  disclosed  many  particulars 
which  may  require  us  to  modify  our  notions  in 
detail  as  to  the  conditions  of  their  existence ;  while 
geological  research  has  not  been  without  its  bearing 


*  See  EasBv,  I.  §  iii.  p.  89. 
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on  the  question  of  their  structure,  nor  the  various 
cosmical  and  cosmogonical  theories  altogether  unin- 
fluenced by  the  ktest  discoveries  of  nebular  astro- 
nomy. 

It  was  thus  but  fair  and  reasonaUe  that  the  ques-    I 
tion  should  at  the  present  day  undergo  a  renewed 
discussion ;  and  whatever  opinion  may  be  formed  as 
to  the  precise  result  to  which  the  present  contro- 
versy may  tend^  it  will,  probably,  on  all  hands  be 
allowed  that  it  has  not  been  improductive  in  bringing 
more  prominently  forward  many  of  the  most  inter- 
esting facts  and  conclusions  respecting  the  structure 
and  conditions  of  the  heavenly  bodies,  and  at  the 
very  least  putting  the  public  mind  more  fully  ia 
possession   of  those   data  which  are   necessary  for 
carrying  out  any  more  imaginative  speculations  oa 
reasonable  grounds. 
The  ques.         In  the  former  Essay*  reference  has  been  made  to 

tion  a  point 

forphUoso-    the  nature  and  grounds  of  Philosophical  Conjecture^ 
phical  con* 

jecture.        and  the  place  which  it  may  legitimately  and  usefully 
hold  among  the   speculations   of   science.      Those 


i 
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remarks  may  perhaps  find  an  application  in  reference 
to  such  questions  as  that  now  before  us. 

Viewed  simply  as  a  question  of  philosophical  con- 
jecture, or  rational  probability,  without  reference  to 
any  ulterior  consideration,  the  argument  must  be 
based  on  an  extension  of  inductive  analogies,  a  gene- 
lalisatioD  (so  &r  as  we  can  legitimately  pursue  it) 
upon  the  acknowledged  relations  of  animated  ex- 
istence with  physical  conditions  and  cosmical  arrange- 
ments adapted  to  it  And  it  is  in  this  point  of  view 
that  we  must,  in  the  first  instance,  proceed  to  consider 
it  At  the  same  time,  so  numerous  are  the  points  of 
relation  between  the  simple  question  of  probability 
u  to  the  fact  of  inhabitants  in  the  heavenly  bodies, 
wd  various  collateral  topics  of  higher  interest,  that 
the  larger  portion  of  the  discussion,  as  taken  up  by 
the  ^putants  already  referred  to,  is  in  fact  chiefly 
occupied  by  these  collateral  topics,  to  which  the 
mote  simple  question  is  manifestly  regarded  as 
Bobordinate :  and  it  is  probable  that  the  public  has 
heen  induced  to  feel  an  interest  in  the  subject  more 
uOQ  a  reference  to  such  ulterior  considerations  than 
from  the  intrinsic  attractions  of  the  primary  question 
«8el£ 
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Beview  of 
the  argu- 
ment ne- 

cemaiT* 


Connexion 
with  past 
history  of 
the  world. 


But  notwithstanding  the  ample  discussion  which 
this  subject  has  received  from  two  such  eminent  dis- 
putants^  it  is  stilly  in  my  opinion^  left  by  them  in  an 
unsatisfactory  state.  Not  so  much  in  regard  to  the 
mere  question  itself^  which  ever  must  remain  in  un- 
certainty, as  with  respect  to  a  just  appreciation  of 
the  true  grounds  on  which  the  discussion  of  it  should 
be  taken  up^  as  well  as  of  the  bearing  and  influence 
which  it  may  have  upon  those  higher  contemplations 
with  which  both  these  writers  (though  in  opposite 
ways)  have  combined  it.  It  is^  then^  in  this  general 
point  of  view,  and  in  its  connexion  with  other  topics 
of  philosophical  inquiry,  rather  than  as  to  the  mere 
details  of  astronomy,  that  it  is  here  proposed  to  treat 
the  subject  Yet  to  a  few  of  those  details  some 
attention  must  be  paid  in  the  first  instance. 

The  question  as  to  the  probable  present  habitable 
condition  of  the  planets  or  the  existence  of  intelli- 
gent beings  upon  them,  is  closely  connected  with 
the  past  history  of  the  system.  And  the  discussion 
of  inhabited  worlds  has  been  much  mixed  up  with 
that  of  the  process  of  transitions  through  which  they 
may  have  passed  from  an  original  nebulous  or  vapor- 
ous state  to  their  existing  condition. 


I 
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origiD  of  our  planetary  system  is  totally  distinct  from 
tlie  phenomena  of  the  sidereal  nebula  with  which, 
nevertheless,  it  is  often  confounded.  When  the 
fonner  theory  was  broached  by  Laplace,  he  ob- 
Berred,  indeed,  that  it  received  some  confirmation 
by  analogy  from  the  then  recent  discoveries  of  the 
sidereal  nebuhe  by  the  elder  Herechel. 

That  highly  distinguished  astronomer  had  observed  sidfreai 
with  his  powerful  reflectora  and  minutely  described 
'  the  forms  and  characters  of  a  great  number  of  those 
nebuliE,  and  thus  there  were  supposed  to  be  fur- 
nidied  so  many  actually  existing  instances  of  what 
had  as  yet  been  only  a  hypothetical  speculation. 
Nebulous  matter  had  been  assumed  to  have  existed 
in  the  solar  system ;  here  were  cases  of  such  matter 
really  existing  in  the  sidereal  heavens.  Moreover, 
there  were  great  diversities  of  form  and  species  of 
anch  matter.  Some  were  mere  funt  patches  of  dull 
light :  others  exhibited  something  like  a  nucleus,  or 
brighter  centre:  others  a  distinct  star  surrounded 
with  nebulous  matter :  others  various  combinations 
of  stellar  and  nebulous  appearances,  often  presenting 
irregular  portions,  and  many  of   variously  formed 
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Sidereal 
clusters. 


globular  or  elliptical  structure*  Hence  he  was 
naturally  led  to  the  conjecture  that  these  might  be 
only  gradual  and  progressive  stages  of  formation  from 
mere  difiuse  nebulous  matter  up  to  condensed  stars, 
or  solid  masses. 

And  the  analogy  was  further  carried  out  when, 
besides  the  nebulas  properly  so  called^  there  were 
found  a  number  of  other  bodies  which  to  lower 
powers  appeared  like  nebulae,  yet  with  telescopes  of 
higher  capacity  were  resolved  into  clusters  of  separate 
stars.  This,  then,  seemed  to  be  the  ultimate  stage  of 
their  progressive  evolution,  ori^nating  out  of  mere 
difiuse  cosmical  nebulosity,  by  degrees  condensed 
towards  various  centres,  and  at  length  absorbing  all 
the  matter  into  distinct  bright  stellar  bodies  clustered 
together — that  is,  clustered  to  our  eyesy  but  really 
at  amazing  distances  from  each  other — forming  vast 
but  separate  groups  in  the  heavens :  of  which  groups 
the  whole  of  the  fixed  stars  (ordinarily  so  termed  as 
distinct  from  the  clusters  and  nebulae),  extending 
laterally,  and  seen  in  thick  perspective  to  form  the 
Milky  Way,  are  believed  to  constitute  only  one,  per- 
haps very  subordinate,  component  part  or  cluster ; 
all  the  members   of   which   are   self-luminous,  or 
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suns; — one  amoDg  which  is  our  own  sun,  with  his 

little  attendant   planetary   system,  aa   inviaible   to 

I  them  as  any  systems  they  niay  possibly  possess  must 

be  to  us. 

We  might  well  stop  to  expatiate  on  the  magni-  Rcisiion  of 

ncbulK  to 
Gcent  scene  thus  present«d  to  our  contemplation,  as  ibe  ioIht 

both  of  the  writers  referred  to  have  done  with  ao 
much  eloquent  effect.  But  to  return  to  the  imme- 
diate argument;  it  becomes  important  (with  reference 
to  a  common  confusion  of  ideas)  to  dwell  upon  the 
coneideration  that  the  analogy  of  the  sun  and  his 
system  is  not  with  clustert  or  nebulte,  but  with  their 
integrant  star$.  And  those  who  expect  either  to 
confirm  or  to  retiite  any  Bupposed  relations  or  con- 
ditions of  our  planetary  system  with  what  may  be 
observed  or  imagined  in  the  sidereal  nebulie  are 
altogether  on  a  wrong  course. 

Now  the  nebulie,  aa  originally  obaerred  in  the  rmoIuHou 
northern  hemisphere  by  the  elder,  and  in  the  south-  by  powerful 
era  by  the  younger  Herschel,  have  been  since,  to  a 
considerable  extent,  re-examined  in  the  northern 
with  the  vastly  more  powerful  telescope  of  Lord 
Rosse  ;  and,  as  the  former  observations  had  greatly 
altered  our  conceptions  of  such  nebulae  as  had  been 
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previously  examined  by  Messier  and  others  with 
very  inferior  powers,  and  had  resolved  into  separate 
stars  some  which  had  previously  been  regarded  as 
purely  nebulous,  so  the  more  gigantic  powers  now 
applied  not  only  presented  many  of  the  familiar 
nebulse  under  aspects  in  which  their  old  features 
could  hardly  be  recognised,  but  succeeded  in  resolih 
inff  into  clusters  of  stars  many  objects  before  deemed 
incapable  of  such  resolution.  And  it  may  be  well 
here  to  observe,  that  when  the  author  of  ^*  The  Plu- 
rality" describes  these  resolutions  as  into  patches  and 
dots  of  light,  seeming  (if  I  understand  him  rightly) 
rather  to  discountenance  the  notion  of  their  stricdj 
stellar  nature,  in  point  of  fact,  I  am  able  to  state,  on 
the  authority  of  those  who  have  actually  seen  them  in 
Lord  Rosse's  instrument,  that  the  appearance  is  per- 
fectly and  brilliantly  that  of  stars  ;  distinct  effulgent 
points  of  no  sensible  magnitude,  and  of  whose  stellar 
nature  no  doubt  could  remain  on  the  mind  of  the 
observer. 

Here,  then,  an  argument  has  been  raised :  —  As  Jl 
successive  portions  of  nebulse    become    resolvable 
when  we  apply  successively  higher  powers,  so  it  is 
inferred  we  may  reasonably  extend  this  argument, 
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and  fairly  expect  that  this  would  always  continue,  as 

still  higher  powers  might  come  to  be  employed ;  and 

thus  there  would  be  uo  limit,  and,  in  fact,  all  sidereal  w)j«ther 

iDf  limit 
nebulous  appearances  would  thus  be  shown  to  be  f  "uti  re 

most  probably  nothing  but  starry  clusters,  appearing 
nebulous  simply  in  consequence  of  their  enormous 
distance.  Hence,  it  is  said  all  theories  founded 
on  such  conceptions  of  nebulous  matter  must  be 
given  up ;  and  hence  the  opponents  of  such  theories 
have  enjoyed  a  triumph  in  which  they  have  teen 
often  prone  to  indulge  feelings  not  apparently  much 
in  character  with  so  purely  abstract  and  hypo- 
^etical  a  speculation,  on  which,  nevertheless,  opi- 
nions on  either  side  have  been  maintained  with  a  de- 
gree of  vehemence  little  to  have  been  expected  from 
the  nature  of  the  subject  To  this,  however,  there 
is  opposed  one  remarkable  ^t  —  viz.,  that  in  all  the 
instances  examined  by  these  extremely  high  powers, 
wherever  parts  of  nebulie  not  before  resolved  have 
been  so  resolved,  there  have  been  also  brought  to 
light  numberless  new  portions  of  the  same  mass  of  a 
character  apparently  quite  nebulous,  of  extreme 
tenuity,  bending  about  in  delicate  films  in  the  most 
capricious  shapes.     It  has  hence  been  an  inference 
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on  the  other  side,  that  with  widely  ramified  stellar 

clusters  there  are  always  associated  large  masses  of 

yet  unformed  cosmical  matter. 

Some  nebu-       This  perpetual  disclosure  of  new  unformed  nebu- 
lae real :  not 

merely  op-  lous  filaments  and  appendages  to  central  stellar 
clusters  has  been  associated  by  the  author  of  "  The 
Plurality"  with  some  other  considerations  arising 
out  of  the  phenomena  of  certain  other  nebulous  ap- 
pearances in  various  parts  of  the  heavens,  especially 
those  singular  and  well-known  bodies  the  *^  Magel- 
lanic Clouds,"  so  minutely  and  graphically  de- 
scribed, by  Sir  J.  Herschel  in  his  "  Observations 
In  the  Southern  Hemisphere."  These  present,  in 
remarkable  juxtaposition,  examples  of  almost  every 
form  of  stellar  and  nebular  phenomena.  All  which 
the  author  considers  as  supporting  the  conclusion, 
that  these  nebulous  appearances  are  actually  and 
properly  such,  and  differ  from  clusters  of  stars,  not 
merely  in  semblance  from  the  optical  effect  of  dis- 
tance, but  in  their  own  nature  as  real  aggregations 
of  difiuse  cosmical  matter  of  some  kind.* 

As  to  the  probable  distances  of  this  class  of  nebulae, 


*  Essay  on  the  Plnrality,  &c,  p.  118. 
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isolated  stars  scattered  among  them;  and  these  we 
have  no  reason  to  suppose  more  distant,  on  the 
averse,  than  other  stars.  Lord  Rosse,  in  his  ad- 
dress to  the  Royal  Society,  1853,  observes,  "In 
cert^  nebulx,  stars  are  bo  peculiarly  situated  that 
we  can  scarcely  doubt  their  connexion  with  the 
nebular  system  in  which  we  see  them,  and  some  of 
these  stars  are  as  bright  as  some  of  the  stars  known 
to  be  physically  double ;  as  bright  even  as  some  of 
the  stars  which  the  latest  Fulkowa  obaerTations 
have  shown  to  have  sensible  parallax,  and  whose 
distance  is  therefore  approximately  known."  This 
agrees  with  the  argument  of  Sir  W.  Herschel", 
on  the  principle  of  the  visibility  of  stars  in  more 
powerful  telescopes,  being  a  measure  of  their  dis- 
tance, he  calculates,  that,  as  stars  are  visible  to 
the  naked  eye  np  to  a  certain  order  of  magni- 
tudes, that  is,  distances,  so  telescopes  bringing 
into  view  more  orders,  have  their  space-penetrating 
powers  nimierically  assigned  on  that  scale.     He  ob- 

•  FhiL  Tnna.  ISIS. 


192  UNITY  OF  WORLDS.  [Essay  II.  §  i. 

served,  with  the  highest  powers,  a  star  which  was 
itself  of  the  twelfth  magnitude,  still  surrounded 
by  a  nebulous  haze.  If  the  nebular  part  really  con- 
sists of  stars,  only  not  separable  by  the  telescope 
from  the  effect  of  distance,  then  the  central  star 
must  be  of  such  enormous  magnitude,  in  comparison, 
as  would  be  at  variance  with  all  analogy ;  and  hence 
he  infers  that  the  appendage  is  truly  nebulous. 

The  great  nebula  in  Orion  remained  unresolved 
by  all  telescopes,  even  Lord  Eosse's  smaller  one; 
and  when,  in  1846,  the  large  reflector  was  applied, 
though  much  of  it  was  resolved,  or  gave  appearance 
of  "  resolvability,"  yet  it  would  seem  that  some 
portions  still  retained  a  nebulous  appearance.* 

Such  considerations  seem  to  indicate  a  probability 

that  some  of  these  really  nebulous  masses  may  be 

not  more  remote  than  some  of  the  single  stars  which 

compose  our  own  cluster. 

Question  Some  real  test  would  probably  be    supplied,  if 

of  proper 

motion,  any  of  these  nebular  bodies  should  be  found  to 
possess  proper  motiauy  such  as  so  many  of  the  fixed 
stars  have  been  ascertained    to  possess,  and  which 


*  See  a  Short  Letter  addressed  by  Lord  Rosse  to  Prof.  Nichol,  pub-    * 
lished  in  hiB  **  System  of  the  World,"  p.  66. 


r 
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stand  out  as  reeidual  phenomena,  after  all  deduction 
for  tie  ordinary  corrections,  and  have  been  shown 
priacipally  to  arise  from  the  real  motion  of  llie 
solar  system  in  space.  Hence  the  existence  or 
amount  of  proper  motion  is,  generally  epeaking, 
something  like  a  measure  of  distance.  If  then, 
other  clusters  and  nebulce,  not  connected  irith  single 
stars,  should  show  considerable  proper  motion  of 
eodi  a  kind  as  accords  with  the  motion  of  the  solar 
system,  it  would  be  a  proof  of  their  proximity.  But 
ontdl  such  proof  has  been  given,  it  is  obviously  a 
premature  generalisation  to  assert  of  all  the  nebula 
and  clusters  untvertaUy,  that  they  are  not  more 
remote  than  the  stars,  because  mme  of  them  may 
be  so.  If  the  theory,  that  all  nebulae  are  only 
remote  clusters  is  to  be  abandoned,  it  can  only 
legitimately  be  exchanged  for  the  aaserdon,  that 
we  must  distinguish  nebule  into  two  classes,  those 
which  are  near,  and  are  truly  nebulous,  and  those 
which  are  remote  and  only  apparently  ea 

Whether  the  parts  of  clusters  and  nebulae  may  be  Qiwition 
in  motion  round  any  point,  is  a  question  which  has  tiom  of  t 
not  hitherto  been  much  inquired  into.     Some  theo-  *'■'"' 
retical  remarks   have  been  thrown  out   by  Sir  J. 
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Herechel  *,  aod  some  doubts  expressed  b;  others 
as  to  the  possibility  of  their  preserying  equlibiium 
without  a  rotatory  motion,  or  as  to  tlie  possibility 
of  the  law  of  the  inverse  square  of  the  distance 
being  sufficient  to  account  for  their  phenomena. 
It  is,  however,  obvious,  that  if  there  were  the 
most  rapid  revolution  in  any  portions  of  these 
systems,  they  may  be  at  too  immense  a  distance  to 
enable  us  to  detect  it  till  after  centuries  of  obser- 
vation. The  Bail  of  a  windmill  or  a  railway 
carrii^  sweeps  past  the  spectator  close  to  it  with 
lightning  speed ;  seen  at  the  distance  of  some  miles, 
it  seems  to  revolve  with  extreme  slowness,  or  to 
creep  along,  in  proportion  to  the  diminished  angular 
visual  space  passed  through  in  the  same  time.  A 
distant  planet  moving  with  the  velocity  of  several 
thousand  miles  in  a  minute,  presents  no  sensible 
motion  even  to  the  astronomer,  with  the  nicest 
instruments,  except  by  comparison  of  obeervationa 
after  considerable  intervals.  Double  stars  describe 
enormous  orbits  with  velocities  of  proportionate 
amount,  whose  motions  are  not  to  be  detected  but 

*  Sn  Outlinn,  p.  666. 
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by  the  most  delicate  meaanres  at  dieiant  epochs. 
How  much  more,  then,  may  the  infinitely  more 
remote  components  of  a  starry  cluster  seem  to  he 
at  rest  even  though  they  may  really  be  whirled  in  a 
second  through  inconceivably  vast  regions  of  space 
about  their  centre  of  gravity  ? 

But  there  is  a  still  more  Btriking  point  which  hoB  spiral  form* 

of  nebuls. 
been  duly  conunented  upon  by  both  the  writers  be- 
fore tis  —  that  singular  feature  pervading  so  many  of 
Ijord  Kosse's  nebulte,  that  they  appear  in  the  form  of 
spiral  convolutions  of  filmy  nebulous  matter,  tending  to 
a  central  nucleus  or  star.  And  an  analogy  is  imme- 
diately suggested  with  a  revolving  system,  —  with 
bodies  ui^ed  towards  a  centre  in  contracting  spirals, 
because  the  orbits  they  would  have  described  round 
that  centre  are  continually  compressed  by  the  action  of 
a  dense  retarding  medium  through  which  they  move. 

Lord  RoBse*  dbljnctly  states  his  belief  in  the 

probability  of  motion  in  the   spiral   nebulae :  —  "If  l*'<'b»bie 
•^  reTolutloiH 

we  see  a  system  with  a  distinct  spiral  arrangement,  '"  'p"^ 
all  analogy  leads  us  to  conclude  that  there  has  been 
motion ;   and   that,  if  there    has  been   motion,  it 

•  Addren  to  tha  Royal  Sudet}',  18^,  p.  7. 
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stai  continaee.  The  apparent  motion  is  probably 
very  elow,  oiving  to  the  inunenee  distance  of  the 
nebulse." 

The  filmy  spirals  of  the  nebula  may  doubtless  be 
long  strings  and  series  of  separate  steUar  bodies, 
all  performing  revolutionB,  whether  in  a  retarding 
medium,  or  by  virtue  of  the  action  of  central 
forces  acting  by  other  laws  than  the  inverse  square ; 
such,  for  instance,  as  the  inverse  cube,  which, 
aa  is  well  known,  Newton  proved  would  cause  a 
revolution  in  spirals.  Our  sun,  with  his  attendant 
system,  has  been  shown  to  be  in  motion  in  space ; 
and  probably  revolving  round  a  point  assignable 
among  the  stars,  and  which  some  have  fixed  in  or 
near  the  Pleiades.  But  if  in  our  system  there  be 
supposed  any  analogy  with  the  spiral  nebulas,  it 
should  be  remembered  it  is  not  with  the  motions  of 
our  planets  or  of  Encke's  comet  and  the  retarding 
medium  which  it  discloses,  but  with  the  cosmical  re- 
volution of  our  whole  system,  as  part  of  a  cluster: 
and  to  make  out  the  analogy,  it  would  be  necessary 
to  inquire  whether  it  may  possibly  be  the  case,  that 
other  members  of  the  solar  cluster  besides  our 
planetary   system,    partake   in   a    sidereal   motion, 
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uid  whether  our  milky  way  and  little  Btellar  group 

may  be  seen  by  the  astronomers  iu  other  clusters,  as- 

sumiug  the  form  of  spiral  wreaths  wheeling  round  the 

Pleiades,  and  destined  ultimately  there  to  condense, 

and  console  the  survivors  for  their  lost  sister. 

The   languE^c  employed   in   some   paxia   of  the  Too  Umittd 

speculations    now   adverted   to,   seems  rather  of  a  «»t«Dtof 
■^  '  the  ^mol 

nature  calculated  to  impose  limits  on  our  ideas  of  i"**""- 
the  immensity  of  crestjon,  and  thus  to  check  one 
of  the  most  sublime  contemplations  in  which  science 
has  hitherto  given  us  the  privilege  of  indulging.  The 
nebulse  can  no  more  properly  be  called  the  "outskirts 
of  creation,"  than  the  nearest  planets.  "  What  is 
there  on  the  other  side  of  the  stars  ?  "  is  a  question 
which  a  child  may  ask,  but  which  the  philoBOpher 
can  only  answer  by  alle^ng  the  fact  of  increasing 
numbers  of  sidereal  masses  becoming  successively 
visible  as  our  telescopes  penetrate  further  into 
space.  To  take  up  a  theory  which  tempts  us  to 
put  limits  on  the  extent  to  which  new  worlds  may 
become  visible  to  us  if  our  telescopic  powers  were 
conformably  increased,  would  be  in  direct  opposi- 
tion to  those  suggestions  to  which  all  analt^y 
points ;  to  limit  the  immendty  of  creation,  and  to 
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attempt  to  model  the  plan  of  the  universe  to  our 
own  narrow  dogmas.  A  microscopic  animalcule  on 
the  sea  shore  might  as  well  conclude  that  the 
whole  universe  consisted  of  nothing  but  those 
enormous  masses^  the  grains  of  sand,  which  are  all 
that  he  could  see  around  him,  and  as  well  deny  ihe 
existence  of  the  land  and  the  ocean,  with  their  varied 
inhabitants,  because  beyond  his  limited  vision. 

The  speculations  in  which  the  true  philosopher 
may  indulge  on  such  a  subject,  guarded  as  they 
ought  to  be  by  a  becoming  caution,  will  yet  tend 
continually  to  the  increasing  conviction  at  once  of 
the  boundless  extent  of  the  universe,  and  of  the 
order  and  harmony  which  he  is  assured  must  pervade 
every  part  of  it. 
Nebular  g^^   jn    ^^   present   instance   the    question   of 

question  as  *  * 

S^af'^M"-  ^®^^^®  *^^  *^®  nebular  hypothesis  has  been  taken 
habitonts."    ^p  j^^^  simply  on  its  own  merits,  but  as  bearing,  or 

supposed  to  bear,  on  the  question  of  the  habitabU 
condition  of  these  cosmical  bodies  or  regions. 

The  resolvability  of  all  nebulae  into  separate  stars 
and  worlds  is  upheld  as  favourable  to  the  notion 
of  abodes  for  rational  beings :  and  the  existence  of 
nebulous  matter  is  discountenanced  by  those  who 
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ve  snziouB  to  people  every  point  of  the  reeolyed 
masges  with  animated  existence.  While,  oa  the 
other  band,  those  who  would  pronounoe  the  whole 
material  world  to  be  a  vaat  and  eternal  "  waste," 
eicepong  one  small  and  favoured  epeck,  find  the 
hypothec  of  nebular  expaneion  through  many 
enormoua  tracts  of  space  more  congenial  to  their 
ideas. 

But  it  ifl  ^fficult  to  perceive  any  very  close  or 
Beceseary  connexion  between  the  two  questions.  If, 
indeed,  true  nebulous  matter  be  shown  to  exist  in 
wme  instances,  the  real  "  star  dust,"  or  "  world 
mist "  of  Humboldt,  it  certainly  would  not  seem  a 
wry  suitable  dwelling-place  for  any  kind  of  organ- 
ised inhabitants :  yet  this  might  be  merely  because 
such  portions  of  l^e  system  would  not  be  as  yet  in 
a  stage  of  development  in  which  we  could  expect 
or  imagine  life  to  have  begum  But  if  this  were  true 
in  loitie  parts  of  the  universe,  surely  it  would  not 
impugn  the  existence  of  inhabitants  in  other  portions 
of  the  system. 

In  more  advanced  stages  of  consolidation,  the  pro- 
gress of  life  or  the  preparation  for  it  might  be  going 
on ;  and  in  the  regularly  formed  worlds  which  may 
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have  been  long  ago  completed^  it  might  exist  in 

development  notwithstanding  that  in  other  parts 

the  system  as  yet  in  a  state  of  nebulosity,  we  migkt 

doubt  or  deny  its  existence.     If  we  chose  to 

the  question  whether  a   consolidated  globe  be 

necessary  condition  for  the  origination  of  life  in  an] 

form,  but  more  especially  of  its  higher  forms,  and] 

whether  intellectual  and  moral  faculties  are  to  ^^^ 

restricted  to  higher  forms  of  organisation,  or  to  any,^ 

these  are  distinct  inquiries. 

The  fixed         But  the  fixed  stars  propely  so  called — the  mem- 
stars. 

bers  of  our  own  cluster — some  of  which  are  re- 
volving systems,  binary,  ternary  or  even  multiple ; — 
the  distances  of  some  of  which  are  actually  within 
the  reach  of  our  measures,  and  in  comparison  with 
whose  distances  the  diameter  of  the  earth's  orbit  is 
not  an  absolutely  insensible  point  —  are  they  in-^ 
habited  ?  They  consist  of  matter  kindred  with  that 
of  our  world ;  they  are  subject  to  the  marvellous 
affinity  of  the  force  of  gravitation  ;  they  emit  light, 
that  same  agent  which  affects  our  eyes,  and  which 
terrestrial  bodies  emit.  Whether  we  admit  the  in- 
conceivable idea  of  a  universal  ether  in  which  these 
remote  bodies  excite  vibrations  capable  of  ultimately 
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ceachmg  us,  or  the  equally  or  more  inconceivable 
idea  of  material  molecules  darted  forth  from  theBe 
:fiame  bodies  and  actually  projected  into  our  eyes — 
Itod  one  of  the  two  we  muxt  admit — these,  and  many 
pmore  considerations  show  tlieir  kindred  nature.  But 
(■bung  self-lmninous,  are  they  not  suns?  Musttbey 
I  not  be,  like  our  sun,  Uie  sources  of  heat  also,  and 
pierefore  probably  intensely  hot?  If  so,  can  they 
I  be  inhabited? 

That  the  stars  are  self-luminous,  and  therefore  (it  St\i-iu 
might  be  argued)  probably  consist  of  matter  in  a  state  »>^ 
of  incandescence  or  combustion  of  some  kind,  is  the 
strongest  fact  against  their  being  inhabited.  This 
however  is  no  more  than  the  same  argument  relative 
to  the  sun,  and,  like  it,  susceptible  of  the  same 
answer  from  conjecture  as  to  the  existence  of  an 
exterior  photosphere.  But  this  will  be  considered 
in  die  sequel. 

It  must  also  be  recollected  that  the  revolutions  of 
binary  or  multiple  stars  are  not  analogous  to  tftose 
of  our  planetary  system,  but  are  the  revolutions 
of  two  or  more  suns  with  their  attendant  systems 
(if  any)  about  their  centre  of  gravity. 

The  orbits  of  some  of  the  double  stars  are  indeed 
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BeToiTing     not  greater  than  those  of  the  exterior  planets  of 

systems  of 

double  Stan,  our  sjstem,  though  their  periods  are  rather  greater 
(evincing  consequently  a  less  attraction  between  the 
two  stars^  or  what  is  the  same  thing  a  joint  mass 
less  than  that  of  the  sun) ;  yet  small  as  these  orbits 
are  compared  with  that  which  our  sun  is  describing 
round  the  Pleiades  (or  whatever  the  central  point 
may  be),  the  analogy  would  seem  rather  to  be 
with  this  last  orbit,  than  with  our  planetary  orbits. 
Whether  in  these  instances  the  two  mutually  re- 
volving suns  may  be  attended  each  with  his  system 
of  planets  is  a  point  which,  doubtless,  no  existing 
observations  tend  to  clear  up.  But  it  is  one  which 
theory  pronounces  unlikely,  on  the  ground  of  the  too 
great  proximity  of  the  rival  attractions  of  the  two 
suns,  which  would  make  the  maintenance  of  such  pla- 
netary systems  impossible,  unless  we  suppose  all  the 
members  of  each  system  to  lie  extremely  close  to  its 
sun.*  There  is,  however,  no  reason  whatever  why  they 
shdldd  not  be  thus  constituted;  nor  why  non-luminous 
planets  thus  arranged  should  be  without  inhabitants. 

But  even  were  the  double  stars  suns,  destitute  of 

*  See  Herschers  Outlines  of  Astronomy,  p.  847. 
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planetary  systems,  there  is  noaesignable  reason  why 
the  gitiffle  stars  (constituting  bo  infinitely  greater  ft 
proportion)  should  not  be  thus  attended:  it  heing 
obvious  tiat  no  conceivable  telescopio  power  could 
ever  discover  such  worlds  to  us.  While  some  of 
the  nebulous  stars  might  clearly  present  the  rudi- 
ments of  such  systems  yet  to  be  formed. 


"When  from  these  remote  systems  we  turn  to  that  »cbuiou> 


certainly  recognise  the  existence  of  portions  of  trtie 
TKbulous  jnatter  in  several  parts  of  our  planetary 
world.  We  find  it  in  comets — in  the  zodiacal  lumi- 
nous mass,  occupying  nearly  all  the  space  within  the 
earth's  orbit  —  in  the  haze  surrounding  more  than 
one  of  the  small  planets,  and  most  probably  iu 
those  as  yet  little  known  forms  of  cosmical  matter, 
revolving  under  the  influence  of  gravitation,  whidi 
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give  rise  to  meteors,  imd  especially  the  periodicai 
star-ehovers. 

To  give  some  idea  of  the  mognitode  of  such 
mafisea,  it  may  su£Sce  to  mention  Encke's  comet, 
which  at  a  distance  &om  the  sun  equal  to  that  of  tlie 
earth,  occupied  witli  its  nebulosity  a  sphere  greater 
than  that  of  the  whole  moon's  orbit ;  and  the  comet  of 


1843,  whose  tail  according  to  Boguslawski  equalled 
in  length  the  entire  distance  from  the  sun  to  Jupiter, 
or  494,000,000  miles,  with  an  average  breadth  of 
perhaps  500,000  milee.  And  when  we  further  take 
into  account  the  multitudes  of  comets,  so  great  as  to 
justify  the  assertion  of  Kepler,  that  the  universe  is 
full  of  them,  we  shall  have  little  remaining  doubt 
as  to  the  plentiful  existence  of  true  nebulous  matter. 
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Indeed,  the  late  Mr.  Baily,  than  whom  no  man  was 
less  likelj  to  be  led  astray  by  fanciful  hypotheses,  did 
not  hesitate  to  speak  of  comets,  as  being  detached 
fragments  and  remains  of  the  original  nebulosity; 
which  *^  want  of  mass  has  saved  from  the  extreme 
condensation  which  the  planets  have  experienced ;  ^ 
as  having  been  originally  projected  in  parabolas,  and 
then,  perhaps,  from  the  resistance  of  the  imcondensed 
remaining  nebulous  matter  with  which  they  were  sur- 
rounded, compelled  to  revolve  in  limited  and  re-en- 
tering orbits, — and  as  forming  ^^  a  link  between  the 
present  and  past  states  o  our  system,  showing  in 
their  obedience  to  the  law  of  gravitation  a  pre- 
Btnnption  that  that  law  has  been  unaltered  since 
the  system  was  nebulous,  and  now  holds  good  in 
the  nebulas  which  remain  unchanged."* 
The  existence  of  such  unformed  matter  adhering  Nebular 

origin  of 

to  our  system  has  been  appealed  to  as  at  least  our  system, 
affording  presimiptive  evidence  bearing  on  the  pro- 
bable origin  of  that  system;  and  while  one  party 
has   been    led   to  support   the   nebular  theory  of 
Laplace,  perhaps  to  an  undue  extent,  and  to  find  in 

*  Addreas  to  the  Eoyal  Astron.  Society,  18S7.    Noticea*  vol.  y.  p.  61. 
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it  a  solution  of  the  entire  creation  of  our  system,  in 
some  instances  carried  out  bj  attempts  at  even 
numerical  verification,  which  have  been  shown  to  be 
erroneous, — another  party  has  with  equally  unphi^ 
loBophical  vehemence  and  warmth  denounced  that 
theory  as  replete  with  every  form  of  mischievous 
error,  and  has  indulged  in  misplaced  feelings  of 
triumph  when  they  fancied  they  saw  its  downfall  in 
the  detected  errors  of  M.  Comte's  computations,  or 
the  resolution  of  the  sidereal  nebidse  in  Lord  Rosse's 
telescope. 

It  is  no  part  of  the  present  object  to  assert  or  to 

defend  the  nebular  theory,  except  on  the  general 

ground  that  it  is  a  perfectly  legitimate  kind  of  con- 

jecture.     One  objection,  however,  may  be  noticed  in 

An  oyec-     passing,  because  it  has  been  sometimes  referred  to 

tion  an- 
swered,        as  destructive  of  that  theory.     It  arises,  however, 

from  a   mere  oversight.      A  body  rotating   on  its 

axis  in  a  dense  medium  will  have  its  motion  simply 

retarded;  a  body  revolving  freely  in  an  orbit  in  the 

same  medium  will  have  its  orbit  contracted  and  its 

motion   consequentiy   cLCcelerated,     This   distinction 

has  apparentiy  been  lost  sight  of  by  some  who  raise 

objections  to  the  nebular  theory,  on  the  ground  that 


tlie  times  of  the  rotation  of  the  Bim  and  of  the 

reTolutJons  of  the  planets  are  so  different.     They 

must  necessarily  become  so   under  the   conditions 

snpposed,  though  originally  one  rotating  mass.     Aa 

soon  as  a  planet  was  separated,  it  was  transferred  from 

the  dominion  of  the  oae  law  to  that  of  the  other. 

The  nebular  theory  of  the  solar  system,  soberly  BiUomi 

clalmt  of 
understood,  is  a  philosophical  conception  worthy  of  tbe  nebuUr 

the  subject  which  it  illustrates:  starting  from  tbe 
fact  of  central  heat  in  the  earth,  and  the  indications 
of  it  in  the  spherical  forms  of  the  other  planets,  we 
are  unavoidably  carried  back  to  a  period  when  all 
was  in  fiision ;  and  thence  to  a  period  when  all  was 
TapouF  or  nebulosity,  out  of  which  by  successive 
cooling  and  condensation,  and  the  rotatory  motions 
ensuing  upon  the  rush  of  matter  towards  the  centre, 
the  existing  system  may  have  been  developed  accord- 
ing to  regular  and  uniform  laws ;  and  which  is  so  far 
a  rational  and  consistent  conjecture  (for  it  can  be  no 
more),  eminently  conformable  to  the  grand  principle 
of  coamical  unity  and  order.  The  truly  philosophical 
advocate  of  such  a  theory,  following  the  track  of 
inductive  analogy,  might  not  be  disposed  to  assign 
organised  inhabitants  to  any  of  the  bodies  so  formed. 
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till  after  immense  periods  of  cooling  and  consoli- 
dation. But  he  woidd  be  led  into  no  dogmatising 
on  the  subject,  and  would  simply  call  on  us  to  be 
guided  by  the  analogies  suggested  by  what  we  know, 
subject  to  the  condition  that  in  the  infinity  of  what 
we  do  not  know,  equally  grand  principles  of  order 
and  unity  must  prevail:  principles  and  laws  not 
necessarily  the  same  as  those  with  which  we  are 
acquainted,  yet  equally  invariable  imder  the  con- 
ditions to  which  they  are  adjusted. 
Common  B^t  if  the   common  orif^in  of  the   planets  and 

origin  of  aU  -&  r 

planetary      ^g  gun,  from  one  primary  nebulous  mass  be  ad- 
matter.  9  r  J  1 

mitted,  this  further  consideration  is  forced  upon  us ; 
viz.,  that  as  they  were  thus  all  parts  of  the  same 
material  mass,  that  mass  must  have  contained,  mixed 
up  in  it,  all  the  elements  of  every  possible  product 
of  nature,  organic  or  inorganic,  and  the  germs  of  all 
vitality,  even  to  its  highest  forms,  in  so  far  as  they 
partake  of  an  animal  nature ;  and  we  may  therefore 
suppose  in  all  the  planets  the  same  inherent  capa- 
city for  having  life  evolved  in  them  from  its  lowest 
up  to  its  highest  forms. 
Present  If  from  the  conjectural  past  history  of  our  system 

condition  of 

the  plane-     ^e  proceed  to  consider  its  actual  condition  in  re- 

tary  sys- 
tem. 
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ference  to  tlie  question  of  inhabitants  in  the  variouB 

bodies  composing  it,  we  must  look  carefully  to  BuAa, 

and  by  the  writers  who  have  treated  the  subject  on 

either  side,  we  are  sent  back  to  our  works  on  astro- 

\    nomy,  to  the  ascert^ned  data  of  observation,  and  the 

'    inferences   from  them,  to  consider  the  magnitudes 

i    and  distances  of  the  planets,  the  proportions  of  light 

I    and  heat  they  receive,  the  variations  of  their  seasons 

;    and  leng^e  of  their  years;  the  satellites  iumished 

I  to  80  many  of  them,  and  the  rings  to  one ;  we  are 
shown  well-known  calculations  of  the  force  of  gravity 
at  tbeir  surfaces,  the  weights  with  which  beings 
placed  there  would  be  pressed,  the  known  density 
'  of  the  materials  of  which  they  are  composed,  the 
presence  or  absence  of  atmospheres;  the  former 
)     being  admitted,  on  all  hands,  in  every  planet  except 

!our   moon,   and  even  there  still   a   question  '  with 
some.     From  all  these  and  the  like  data,  fiur  con- 
clusions may  be  drawn   as  to    their   capabilittf   of 
I     sustaining  organised  inhabitants,  and  thus  we  may 
f     be   legitimately   led  to   coi^ectures  as  to   the   pro- 
bability  of  rational  or  moral  beings  tenanting  their 
^     sur&ces. 
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Divenity  in       Whatever  may  be  the  opinion  entertained  on  these 

Inhabit. 

ants,  If        points^  it  will  be  on  all  hands  admitted  that  we  must 

any. 

suppose,  at  the  least,  great  diversity  in  the  nature 
of  the  possible  inhabitants  of  the  different  planets, 
corresponding  to  the  known  diversities  of  conditions 
subsisting  in  them.  But  the  inquiry  mainly  refers 
to  the  question,  whether  these  differences  must  be  so 
great  as  to  preclude  all  idea  of  a  nature  analogous  to 
our  own,  in  a  physical  point  of  view ;  it  would  be  of 
course  easy  to  grant  metaphysical  entities  or  spiritual 
existences  of  an  unknown  kind,  wholly  different; 
but  this  is  not  the  question  before  us. 

We  are  acquainted  with  moral  and  intellectual 
life  in  finite  beings  only  as  connected  with  a  material  ^ 
organisation ;  we  see  our  own  world  suited  to  be  the 
dwelling-place  of  such  organisation;  we  see  other 
worlds  around  us  presenting  many  external  points  of 
analogy — are  they  suited  to  be  the  dwelling-places 

■ 

of  beings  in  any  way  analoffotis  ?  The  question  rather 
is,  whether  there  are  any  positive  grounds  for  sup- 
posing the  diversities  so  great  as  to  destroy  all  idea 
of  any  common  or  kindred  nature  in  such  inha- 
bitants, and  tiius  practically  to  put  them  so  entirely 
out  of  the  category  of  beings  within  any  range  of 
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sympathy  or  connexioa  with  ourselves,  as  would  be 
Tirtu&Uy  to  deny  their  existence. 

The  object  of  this  essay  is  not  controvemal ;  it  ia  oifflcnitin 

to  be  HMy 
not,  therefore,  intended  to  go  into  die  questions  of  eamideRd. 

detiul  nused  by  either  of  the  disputants  on  the  sub- 
ject of  the  habitable  nature  of  the  planets.  It  is 
my  object  to  look  at  this  question  rather  in  its 
more  general  aspect,  than  as  referring  to  particular 
planets,  and  in  relation  to  the  broader  argument 
applying  to  alL  There  are,  however  (as  we  have 
already  noticed),  a  variety  of  considerations  to  be 
taken  into  accotmt;  with  all  analogy  in  tavour  of 
the  pottHni^  of  inhabitants  in  the  planets,  it  is  still 
Httle  more   than  a  possibility.     If  there  were  no 

^     ai^uments  of  another  kind  to  oppose,  it  might  amount 

\  to  probability.  But  there  are  some  such  opposing 
ai^uments,  which  most  be  carefully  noticed,  such  as 
those  derived  from  the  state  of  our  moon,  the  geolo- 
gical history  of  our  earth,  and  the  condition  of  the 

\    snn,  the  asteroids  and  comets,  to  all  which  we  shall 

:     refer  in  due  order. 

As  to  the  snn  himself:  the  ingenious  speculations  The  •un. 

^  of  the  elder  Herschel  and  Arago  have  assigned  him 
a  race  of  inhabitants  very  like  ourselves,  living  upon 
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the  solid  globe  or  nucleus^  over  which  is  spread  the 
resplendent  atmosphere  or  photosphere,  the  source  of 
those  rays  which  convey  both  light  and  heat,  and 
which,  it  is  conceived,  may  emanate  from  the  en- 
velope without  affecting  the  central  body. 
Nature  of         Indeed,  on  this  point  there  is  one  consideration 

the  solar  ' 

b«t.  of^n  not  sufficiently  attended  to.     The  solar  heat  is 

entirely  of  a  peculiar  nature,  unlike  that  which 
emanates  from  a  terrestrial  hot  body  simply  cooling 
or  radiating  its  heat.  The  solar  heat  is  not  derived 
from  the  mere  cooling  of  the  sun,  but  is  conveyed,  as 
it  were,  in  the  rays  of  light,  as  a  vehicle^  and  never 
becomes  sensible  as  heat  till  the  liffht  is  absorbed.  It 
is,  therefore,  probable  that  these  rays  may  owe  their 
extrication  from  the  sun  to  some  other  cause  than 
elevation  of  temperature.  It  is  an  effect  elicited  or 
produced  by  the  action  of  certain  rays,  which  are  no 
more  properly  rays  of  heat  than  a  galvanic  current 
can  be  called  a  current  of  heat,  because,  when 
stopped,  it  excites  heat.  The  solar  rays  pass  freely 
not  only  through  empty  space,  but  even  through 
air  and  all  transparent  media,  without  heating  them ; 
they  never  excite  heat  till  they  are  impeded  by  a 
solid,  or  at  least  an  opaque  body. 


f 
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"The  temperature  of  apace  "  ie  a  term  which  some 
philosophers  uee,  probably  meanmg  tlie  proper  tem- 
perature of  some  medium  difiused  through  the  celestial 
Epaces,  and  which  is  independent  of  the  sun's  radiation. 
This  proper  temperature  is  supposed  by  some  to  be 
extremely  low ;  at  any  rate,  it  manifestly  depends  on 
the  degree  of  this  temperature  to  what  extent  any 
planet  shall  retain  the  heat  imparted  to  it  by  the 
sun,  and  tlie  loss  of  heat  will  be  greatly  increased 
in  proportion  as  their  surfaces  possess  high  radiating 
powers. 

The  time  of  rotation  of  the  planets,  agun,  is  a  ma-  Terapera- 
•^  '  -o       •  ture  of  (bi 

terial  element  in  modiiying  the  degree  of  heat  they  P^^***- 
receive  from  the  sun,  from  the  comparative  rapidity 
witli  which  points  on  their  surfaces  pass  from  under 
the  heating  rays  of  the  sun.  But  this,  again,  must 
be  greatly  modified  by  the  individual  temperatures 
of  the  planets  arising  from  internal  heat,  the  re- 
mmns  of  their  primeval  high  temperature,  and  de- 
pendent on  their  rate  of  cooling,  which  may  be 
different  in  the  different  planets,  from  a  state  of 
primeval  fhsion.  Some  rough  calculation,  perhaps, 
might  be  instituted  from  their  known  densities  and 
tnagnitades  which   might   give  an  idea  as   to   the 
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possible  relatiYe  temperatures,  or  states  of  consoli- 
dation, which  they  may  at  the  present  time  have 
simultaneously  reached,  supposing  them  to  have 
commenced  from  a  common  period  of  fiision. 

On  such  points,  indeed,  we  have  few  data ;  but 
they  are  clearly  essential  to  be  taken  into  account 
before  we  can  pronounce  on  the  actual  temperature 
of  any  planet;  and  even  that,  if  known,  can  but 
little  affect  any  conclusion  as  to  the  existence  of  in- 
habitants, since  even  with  our  own  organised  frames 
we  know  what  great  differences  of  temperature  can 
be  sustained  without  inconvenience ;  even  enormous 
differences  have  been  endured  without  actual  injury; 
and  the  conception  of  modified  organisations  to  suit 
any  difference  of  temperature  is  by  no  means  a  diffi- 
cult one. 
The  moon.  Of  the  moon,  from  its  proximity,  we  of  course 
know  more  than  of  the  rest  of  our  system.  The 
visible  details  of  its  physical  conformation — or,  as 
a  recent  writer  somewhat  strangely  called  it — the 
geoloffif  of  the  moon,  are  familiarly  known,  and  lead 
to  the  general  idea  of  a  vast  waste  of  extinct  vol- 
canoes without  traces  of  seas  or  rivers,  without  a 
perceptible  atmosphere,  unless  it  be  one  of  the  most 
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coatract«d  kind,  not  reaching  bo  lugh  aa  to  tke  tops 
of  the  mountains. 

The  most  delicate  thermoscopcB  have  fuled  to 
detect  the  slightcet  heat  in  the  concentrated  rays  of 
the  moon ;  that  ia,  in  the  sun's  light  scattered  and 
dispersed  away  as  it  is  after  reflection  &om  her  con- 
vex and  rough  surface. 

The  intense  heat  which  the  moon  herself  acquires 
hj  absorption  of  these  rays,  if  it  could  be  radiated  in 
sensible  intensity  to  so  great  a  distance  as  to  the 
earth,  would  probably  be  all  absorbed  by  our  atmo- 
sphere and  clouds,  if  not  by  any  other  coemical 
medium,  before  it  reaches  us. 

Tet  cotyectures  are  not  wanting  on  the  other  side ; 
according  to  which  the  absence  of  water  has  been 
accoimted  for  by  its  transfer  from  the  surface,  for  a 
whole  fortnight  exposed  to  the  sun,  to  the  opposite 
side  "  by  distillation  tn  vacuo,  after  the  manner  of 
the  cryophorus."*  These  and  other  arguments  must 
at  least  leave  the  question  fairly  open  to  discussion. 
Again,  with  regard  to  the  viable  hemisphere  of  our 
satellite,  it  has  been  remarked,  that  if  the  lunarians 

■  Hencfael,  Outline*  of  AitroDomy,  g  Ul. 


are  beings  of  at  all  Bimilar  soml  oature  with  oiir- 
aelvea,  ihey  would  naturally  inhabit  citieB ;  and  large 
cities  would  be  fully  visible  to  powerful  teleecopes. 
Again,  if  they  had  extensively  tbe  use  of  fire,  and 
manufactures  dependent  on  its  use,  this  would  hardly 
ful  to  reveal  itself  by  smoke.  From  the  absence  of 
such  indications,  then,  it  is  affirmed  that  they  have 
not  anything  resembling  our  manu&cturing  towns. 

But  against  this  it  has  been  very  recency  con- 
tended,' on  the  sb-ength  of  analogous  actual  obser- 
vations, that  at  such  a  distance  cities  and  smoke 
would  not  reflect  light  so  as  to  be  distinguishable. 
LuniriaiH         ^^  '^J  ^^^  "^  ^^^  enough  to  assure  us  that  the 
Ttry  diHer-    inhabitants,   if  any,  must  be  very  differently  con- 
tcmitTiais.   stituted  fxom  ourselves,  to  live  in  enjoyment  under 
the   manifest  singularities  of  climate   and  physical 
condition  and  the  extreme  alternations  of  tempera- 
ture to  which  they  must  be  subject.     But  geology 
is  not  without  its  use  in  hinting  at  some  kind  of 
analogy  in  the  moon  with  stages  of  formation  which 
our  earth   has   passed   through.     When   the  lunar 
volcanoes  were  active,  the  elements  of  water  must 

■  See  1  Piper  by  Prof.  C  P.  3mytli  la  tbe  Edinb.  FUL  JounMU  185S. 
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have  been  present;  and  the  teTrestriaf  water,  and 
even  the  atmoephere,  muat  have  been  in  a  very  in- 
visible state  when  the  earth  was  at  an  extremely 
lugh  temperature.  It  may  be  added,  that  Miidler 
and  Beer,  after  their  accurate  and  elaborate  examina- 
tion of  the  physical  structure  of  the  moon,  conclude 
wiUi  a  distinct  speculation  on  the  probability  of  its 
contfuning  inhabitants,  however  differently  consti- 
tuted from  ourselves. 

But  all  the  foregoing  speculations  assume  that  the 
hemi^here  of  the  moon,  which  is  towards  us,  is 
similarly  conditioned  to  the  rest  of  its  surliice.  Now, 
even  at  a  very  recent  date,  some  results  have  been 
obtained  of  a  highly  curious  nature  with  respect  to 
the  moon,  which  materially  affect  the  question  of 
its  being  inhabited,  and  show  a  peculiarity  in  the 
Tntible  hemisphere. 

Professor  Hansen*  has  lately  pursued  some  ela- 
borate computations  of  certain  corrections  necessary 
to  be  applied  to  the  inequalities  of  the  moon's  motion, 
deduced  on  the  theory  of  gravitation,  and  thus  in- 
volving  as  an  element  the  attractive  force  of  the 

*  Aitroaomical  Soci«t7'a  Notice^  toL  zv.  p,  11. 
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mooD,  dependent  not  only  on  its  abeolute  maea,  but 
also  on  its  figure.  Hence  he  arrives  at  the  theoretical 
conclusion  tliat  it  is  necessary  to  soppoae  the  centre 
of  gravity  of  the  moon  different  from  the  centre  of 
its  figure,  and  farther  from  the  earth  than  the 
latter;  in  other  words,  the  hemisphere  of  the 
moon  turned  towards  us  is  more  fused  aboTe  the 
mean  level,  as  referred  to  the  centre  of  gravity,  than 
that  away  from  ns,  to  which  its  ocean  and  atmo- 
sphere, if  it  had  any,  would  conform :  this  elevation 
at  the  middle  point  of  Uie  hemisphere  amounts  to 
nearly  twenty-nine  miles.  And  the  summit  of  a 
mountain  or  table  land  of  that  height  would  be  ne- 
cessarily destitute  of  water  or  atmosphere ;  though 
both  may  exist  with  all  the  attendant  phenomena  of 
life  in  the  hemisphere  away  from  us,  which  is  not 
thus  raised ;  and  even  at  the  boundary  some  traces 
of  an  atmosphere  might  be  perceptible. 

The  intensity  of  the  solar  raye,  which  would  occa- 
sion so  hot  a  climate  in  Mercury,  may  be  greatly 
mitigated  by  the  density  of  the  medium  by  which  he 
is  surrounded ;  and  the  temperature  to  which  the  in- 
habitants of  any  part  of  Venus  may  be  exposed  will 
necessarily  be  very  variable,  from  the  extreme  incli- 
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nation  of  her  axis,  wWch  givea  riae  to  two  wintera 
and  tvo  summers  in  the  course  of  her  short  year  to 
the  greater  part  of  her  Bur&ce,  as  is  the  case  on  a 
less  notable  sctUe  within  our  own  tropics,  her  tropics 
being  near  her  poles.* 


Vnvi.    iBcllD.  71 


The  planet  liars  is  on  all  hands  admitted  to  be 
circumstanced  so  similarly  to  our  earth,  that  little 
discussion  can  be  needed. 

The  kind  of  creatures  capable  of  inhabiting  the 
asteroids,  or  planetoids  as  they  are  now  more  pro* 
perly  called,  is  a  question  on  which  Sir  J.  Herschel  f 
has  not  thought  it  unfit  to  offer  some  conjectures. 


*  On  this  poiot  (m,  indeed,  on  moet  others  of  inlerat  coonected  with 
e  pbTiical  fcct»  of  the  pl«netMiy  wc  "  '     "'  "         ' 

hBidfy  Deed  to  be  lormiliy  referred  V 

Celettial  Object*,"  vol  L  p.  107^  &e. 
t  OuUinei, }  &2S. 
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But  if  they  are  uninhabitable  —  if  they  are  excep- 
tional in  this  respect  —  so  they  are  in  all  others. 
Their  number,  so  far  from  being  exhausted  by 
modem  discoveries,  will  very  probably  be  found  to 
be  infinite,  and  of  all  sizes,  from  the  first  known, 
downwards;  not  fragments  of  an  explosion  (which 
savours  of  the  convulsionary  hypothesis),  but  globules 
or  molecules,  gradually  condensed  from  a  remaining 
Ting  of  cosmical  matter,  other  parts  of  which  may 
even  yet  be  destined  to  undergo  fiirther  condensa- 
tions and  combinations,  and  to  form  larger  planets, 
which  may  not  for  myriads  of  ages  be  approaching 
the  stage  of  bearing  inhabitants. 

the^supertor       "^^  materials  of  which  Jupiter  is  composed  are  of 
^  "°*  a  specific  gravity  about  equal  to  that  of  water,  which 

is  the  same  nearly  as  that  of  the  sim.  The  essayist, 
in  his  assumed  magisterial  vein,  lays  it  down  as  by 
no  means  an  arbitrary  hypothesis,  that  Jupiter  is  a 
globe  of  water ;  and  argues  accordingly  that  his  in- 
habitants, if  any^  must  be  aquarian  creatures  of  a 
soft,  pulpy,  boneless,  watery  character,  to  which,  he 
thinks,  we  should  naturally  feel  it  very  difficult  to 
ascribe  intelligence  or  moral  attributes,  that  is 
without  violating  those  analogies   which  we  are  so 
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prone  to  form  (perhaps  groundleaaly)  troai  con- 
templating our  own  species. 

But,  as  Sir  D.  Brewster,  on  the  other  hand,  very 
justly  observes,  there  are  many  solid  substanceB,  and 
even  some  minerals,  aa  pumice,  pitehetone,  &&,  aad 
the  metala  of  the  alkalis,  of  less  specific  gravity 
than  wat«r.  Jupiter,  therefore,  may  just  as  well  be 
composed  of  solid  materials,  and  be  tenanted  by 
animals  capable  of  living  on  land,  as  by  aquatics. 
Similar  calculations  have  shown,  that  in  all  the  outer 
planets  the  conditiona  of  gravitation  are  nearly  the 
same ;  nor  need  the  small  specific  gravity  requisite 
for  such  animated  beings  occasion  any  difficulty. 
On  our  own  planet,  animals  differ  widely  in  this 
respect.  It  is  hardly  necessary  to  remark  that 
birds,  e.ff.,  have  their  bones,  coverings,  &c.,  of  much 
greater  specific  lightness  than  the  corresponding 
parts  of  terrestrial  animals. 

Nay,  Sir  D.  Brewster  has  shown,  by  direct  calcu- 
lation, that  even  a  human  being,  constituted  as  we 
are,  would  not  really  be  much  inconvenienced  if 
transported  to  the  surface  of  Jupiter;  and  buildings 
and  trees,  such  as  occur  on  our  earth,  might  grow 
and  stand  secure,  in  so  &r  as  the  force  of  gravity  is 


282  UNITY  OP  WOBLD8,         [EsSAT  IL  §  I. 


concerned;  and  the  same  would  be  true  for  the 
planets  exterior  to  him.*  At  any  rate,  when  we 
reflect  on  the  extremely  varied  forms  of  animated 
life  on  our  own  globe,  on  the  diversified  structures 
of  different  classes  of  animals,  and  the  marvellous 
adaptations  of  their  respiratory  and  circulatory 
functions  to  the  conditions  of  their  existence  imder 
the  most  varied  circumstances,  yet  all  preserving  the 
most  recondite  relations  to  analogy  and  unity  of  com- 
position, we  conceive  there  can  exist  no  difficulty 
in  imagining  the  possibility  of  living  beings  constructed 
with  bodies  of  greater  or  less  specific  gravity,  suited 
to  the  most  widely  different  conditions  of  gravitation 
or  atmospheric  pressure  in  which  they  might  be  des- 
tined to  live,  and  with  respiratory,  muscular,  digest- 
ive, or  locomotive  powers  and  capacities  developed 
in  infinitely  varied  degrees,  according  to  the  different 
conditions  under  which  they  might  subsist,  and  the 
media  in  which  they  might  have  to  move  —  yet 
always  preserving  an  unbroken  analogy  with  same 
grand  and  universal  scheme  of  uniformity,  of  which 
we  enjoy  only  partial  glimpses;  while  under  any 

*  Brewster,  p.  64. 
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such  variety  of  external  form  or  condition,  they  may 

be  equally  capable  with  ourselves  of  being  the  re- 

dpientB  of  higher  principles  of  intellectual,  moral,  or 

spiritual  life.* 

One  of  the  ai^uments   respecting  the   phyrical  Argmnent 

coniUtion  of  the  heavenly  bodies,  has  been  ineeni-  reiiectea 

•'  °  Hgbt  at  the 

onaly  derived  from  the  polarised  condition  of  the  pi«neti. 

'  J^t  reflected  from  their  sur&ces.  In  our  own 
globe,  this  modification  exists  in  the  blue  light  of 
the  sky.  Sir  D.  Brewster,  in  refening  to  this  fact, 
alludes  to  conjectures  which  as^gn,  on  this  ground, 
an  agueoua  nature  to  the  medium  reflecting  that  blue 
light ;  and  assuming  that  the  &ct  is  so,  he  goes  on  to 
apply  the  remark  by  observing  that,  to  a  distant  speo- 
tator,  the  polarised  condition  of  the  light  reflected 
from  die  earth  would  be  a  proof  of  the  aqueous  nature 
of  its  envelope,  and  hence  such  polarisation,  observed 
as  it  has  been  in  the  light  of  the  planets,  is  a  like 
proof  of  the  existence  of  water  in  them-f  This  in- 
ference, however,  appears  to  me  unfounded:    all 


■  Whils  this  Esu7  hu  been  in  thgpren  I  Sad  other  pablicitioiu  on 
the  lobject  Konoimcu ;  enncially  ooe  entitled  "  Scientific  Certmintiea  of 
Pluietu7  Lite,"  by  T.  e  SinoD.    London,  13&5. 
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transparent  bodies^  not  only  water^  polarise  light 
by  reflection:  and  even  opaque  and  rough  bodies, 
which  scatter  the  light  irregularly,  and  even  metals  '^ 
(contrary  to  the  assertion  of  many  elementary  books) 
all  polarise  some  portion  to  a  very  sensible  amount 
Hence  the  inference  of  an  aqueous  reflector  is  not 
a  necessary  one.  In  point  of  fact,  the  light  of  the 
moon  and  of  comets  has  been  foimd  to  be  polarised, 
where  the  presence  of  water  is  more  than  doubtful 
If  the  planets  presented  plane  surfaces,  or  if  we 
could  otherwise  determine  the  angle  of  polarisataon, 
then  the  inference  as  to  water  might  be  verified. 
Comets.  The  condition  of  comets  is  perhaps  in  some  re- 

spects as  well  understood  as  that  of  the  solid  planets, 
notwithstanding  their  apparently  more  singular  ap* 
pearance,  and,  in  some  instances,  enormously  distant 
wanderings.     They    are    certainly   transparent    as 
massesy  whether  composed   of  gaseous  matter,   or 
much  more    probably   of   minute    solid    molecules 
loosely  aggregated,  and  probably  kept  so  by  a  high 
state  of  electric  tension,  through  whose  interstices 
light  passes,  but  which  may  also   be    transparent 
themselves.     It  may  be  too  hasty  an  assumption  to 
assert  that  even  in  their  present  state  they  are  not 
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likely  to  have  oi^anieed  inhabitante ;  yet  they  may 
at  some  ftiture  period  be  destined  to  condeme,  u 
Ciatobu-t's  comet,  separaUiig  iuto  two,  and  each  ex- 
hibiting a  nucleua,  shows  a  tendency  to  do ;  and  may 
in  time  become  fixed  and  consolidated  bodies  of  our 
system,  the  future  abodes  of  life. 

With  respect  to  that  singular  system  of  cometa  ptmetu; 
of  short  period,  consisting  of  at  least  five  or  , 
:  ox  members,  whose  aphelia  (or  greatest  dis- 
.  tuices)  lie  all  within  a  little  beyond  the  orbit  of 
Jujuter,  and  which  are  all  mere  vast  uebuloos 
muses,  yet  as  much  parte  of  our  system  as  any 
cf  the  solid  planets,  it  has  been  distinctly  shown  by 
liCTerrier  that  they  have  probably  been  once  tra- 
Ternng  the  depths  of  space  in  infinitely  long  orbits, 
and  have  at  length  been  fixed  in  our  system  by  tha 
attraction  of  Jupiter,  May  they  not,  in  the  revolu- 
tion of  ages,  possibly  be  destined  to  become  more 
solidified  members  of  our  world  ?  Kor  can  an  astro- 
nomical imagination  divest  itself  of  the  idea  of  some 
possible  relation  between  this  system  and  the  ring 
of  planetoids  or  scattered  planetary  globules,  ap- 
proaching in  so  many  respects  a  cometary  nature, 
which  occupies  the  region  at  about  the  mean  dis- 
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tance  of  the  planetcxoiiietary  bodies.  In  all  these 
we  may  at  least  be  at  liberty  to  fancy  stages  of  pit>- 
gresi  towazds  worid^,  and  that  consequently  in  each 
there  may  exist  at  least  the  germs  and  seeds  of 
organisation  and  life. 

From  what  was  before  remarked  as  to  the  nature 
of  the  sdar  rays,  arises  this  remarkable  conaderation 
with  respect  to   comets,  at  Taiiance  with  what  is 
commonly  supposed,  that  being,  as  we  know  they  are, 
extremely  transparent^  howeTer  near  they  may  ap- 
proach the   sun,  his   rays   will  pass  through  them 
without  heating  them.     At  least  it  can  only  be  from 
imperfect  transparency,  which,  doubtless,    may  be 
increased  as  they  are  more  condensed  at  perihelion  *, 
that  any  solar  heat  can  affect  them.     But  even  then 
it  may  be  much  less  than  commonly  imagined.     This 
consideration  may  not  be  without  value  in  reference 
to  the  conceivable  idea  of  minute  organised  beings, 
monads  or  animalculae,  peopling  the  fine  molecules  of 
which  cometary  matter  may  consist. 

In  general,  so  far  as  anything  is  made  to  appear 


I 


*  See  ProfeiMr  C.  P.  Smjth  on  Comets,  Edin.  Tnna.  1850. 
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on  certain  and  definite  a«tronoDUcal  grounds,  the  conditioni 
whole  question  appears  to  be  one  of  degree:  the  diAronir 
conditiona  of  gravitation  and  atmospheric  pressure,  ttom  Uum 
of  heat  and  light,  and  the  like,  are  only  questions  of 
irgree  in  reference  to  all  the  planets  of  our  system : 
they  all  resemble  the  earth  more  or  lets,  they  enjoy 
degrees  of  these  same  physical  influences  more  or  few. 
Bnt  iheir  conditions  in  no  instance  differ  in  hind. 
From  the  brightest,  hottest,  or  most  intensely  gravi- 
tating, up  to  the  coldest,  darkest,  and  most  feebly 
attractive,  there  is  but  an  enlarged  or  contracted 
tcofe  of  influences,  and  not  a  change  in  their  kind  or 
nature.  So  far  as  these  considerations  go,  we  can 
therefore  see  no  proof  or  even  presumption  what- 
ever agiunst  their  possessing  inhabitants ;  in  struc- 
ture and  function,  diflering  perhaps  widely  from 
those  of  the  earth — in  the  adaptation  and  de- 
velopment of  their  forms  or  faculties  modified  in 
degree  to  as  great  an  amount  as  the  conditions  of 
their  existence  may  be  diversified ;  —  yet  without 
any  such  etsential  and  radical  diversity  in  kind  or 
nature  as  would  place  them  out  of  all  anali^y  with 
what  we  know  of  at  least  one  small  portion  or  mem- 
ber of  the  great  whole,  or  kindred  scheine  of  cosmos. 
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The  coneiderationB  furnished  to  ua  by  geol<^ 
e  from  its  discloeurea  of  the  past  hbtoiy  of  the  forms- 
tioQ  of  the  earth's  oruBt  with  ita  oi^aaJBed  inhabit- 
sntB  are  perhaps  among  the  most  mateml  uds  to 
any  inferences  as  to  the  structure  and  destination  of 
other  planetary  bodies. 

And  here  one  of  the  points  most  dwelt  on  is  the 
assertioD  of  the  recent  date  of  man  on  the  globe, 
which  has  been  commonly  assumed  to  be  settled  on 
what  is  confessedly  mere  negative  evidence.  It  is, 
indeed,  an  opinion  at  present  curreDt  among  geo- 
logiaiB,  that  man  cannot  clmm  a  higher  date  than  i 
period  later  than  the  latest  of  the  tertiary  depoaiti ; 
but  how  many  millions  of  years  ago  was  the  latest  o[ 
these  deposits  is  not  so  easily  settled.  This  oplnioD 
is  grounded  solely  on  the  mere  absence  of  any  remuns 
hitherto  detected,  and  with  no  powerful  analt^es 
in  support  of  the  negation,  but  with  every  proba- 
bility to  the  contrary  afforded  in  the  apparent  fitness 
of  the  state  of  the  earth  for  man  being  its  tenant  at  a 
much  earlier  date  than  that  commonly  assigned  to  his 
origin.  There  seems,  however,  to  be  a  peculiar  fond- 
uesB  in  some  minds  for  triumphing  in  the  assumed 
recent  origin  of   the  race,  not  very  intelligible  on 
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llasophic  grounds,  and  in  which  both  writers  in  the 
isent  controversy  seem  more  or  less  to  partake. 
[t  is,  indeed,  on  all  hands  admitted  that  we  neither 
re  any  evidence,  nor  would  analogy  allow  us  to 
)ect  any,  of  the  existence  of  man  (or,  indeed,  even 
the  higher  mammalia)  throughout  all  the  vast 
iods  of  the  earlier  formations. 
But,  after  all,  what  does  the  argument  amount  to? 
ly  to  this:  that  the  earth,  during  all  these  in- 
i^ulably  long  past  periods,  was  nevertheless  in  a 
te  of  preparation  for  man's  habitation ;  and  thus, 
lough  the  planets  may  now  be  destitute  of  in- 
litants,  they  may  possibly  be  only  undergoing 
ilar  changes  anticipatory  to  a  similar  result ;  and 
s,  if  the  uninhabited  state  of  the  planets  be  ad- 
ted,  we  must  still  enlarge  our  ideas ;  we  must 
brace  in  our  view  not  merely  the  present  moment 
ime,  but  the  whole  expanse  of  the  past  and  the 
ire,  and  thus  regard  all  worlds  as  equally  related, 
lally  or  prospectively,  to  the  destinies  of  moral 
intelligent  beings, 
rhus  such  considerations  as  geology  famishes  are  Planets  may 

be  for  a 

without  their  use  in  pointing:  to  a  very  possible  in-  time  devoid 

°  of  inhabit- 

)retation  of  many  parts  of  the  planetary  economy^  uiti. 

Q  3 


M 
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Trtito-  As  our  earth  has  nndeigoiie  sooceaave  chaises,  and 
was  probablj  fw  Tasdj  Ich^  periods  destitate  of 
all  ofganised  life,  or  at  least  of  all  its  higher  forms; 
so  it  may  he  fiurly  azgaed,  if  any  of  the  planets 
present  featores  ineompatible  with  oiganised  life  at 
the  pre$ad  tume,  it  by  no  means  foUows  that  they 
wiU  not  have  life  developed  in  diem  at  same  future 
time^  even  up  to  its  highest  grade. 

Or,  again,  others  may  possibly  argue,  they  may 
have  already  attained  that  point,  and  have  beea 
rince  undergoing  a  retrograde  influence  of  a  de^ 
structiye  kind,  reducing  them  to  an  uninhabited 
state.  Yet  surely,  when  all  that  we  know  of  the  past 
history  of  the  uniyerse,  little  as  it  is,  is  wholly 
stamped  with  the  character  of  advance,  we  cannot 
easily  reconcile  ourselves  to  the  idea  of  retrograda-' 
tion  or  destructive  agencies  in  any  part  or  member 
of  the  system.  But  even  were  this  so,  it  might  be 
more  philosophically  regarded  as  merely  one  phase 
out  of  a  vast  series  of  changes  in  their  recondite 
arrangement,  to  be  succeeded  again  by  renovated 
light  and  life. 

In  all  that  is  urged  relative  to  the  physical  con- 
ditions of  the  planets,  there  is   nothing  to   show, 


EmT  II.  j  I.]     PI 


ITBICAL  ASQUMENT. 


'      '       t  altogether  follow  him.*    But  ao 
ditioDs,  or  may  noj-         .       .  ,  *     ,  . 

■'      iiecussion  ib  concerned,  and  in  a 
88  grea    a     eg^^  ^^^^  ^^  ^^^^  ^^  following 

done,  and  beyond  a      ,. .    . ,        _    , 

^  a  lair  idea  of  the  nature  of  his 

this  by  the  slow  op 

*nd  profoundly  adjust* 


■oughly  convinced  that  every- 
gnmve  evolution  has  at 


pbvaical  causes.     If  the'      .  .       ,  - 

^  IB  produced  from  similar 


'y  the  same  forces,  and  in 
Kene  and  site  of  intellec 

,  we  must  also  allow  tliat 
u>e  other  planets  also  may 

d  according  to  tlie  same 
>  future  time  become  so. 

know,  however,  that 
Looking  at  the  subject  solel}  . 
,  .  .  ,  "s;  immeasurable 

plausible  philosophic  conjecture,  and  ^.. 

should  be  by  the  pure  light  of  inductive  analogy, . 
astronomical  presumption,  taking  the  truths  of  geo- 
logy into  account,  eeema  to  be  in  favour  of  pro- 
gressive order,  advancing  from  the  inorganic  to  the 
organic,  and  from  the  insensible  up  to  the  intellectual 
and  moral  in  all  parts  of  the  material  world  alike, 
though  not  necessarily  in  all  at  the  same  time  or 
with  the  same  rapidity ;  in  some  worlds  one  stage 
being  reached,  while  in  others  only  a  comparatively 
small  advance  may  have  been  made. 
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Tetaftefw 
wards  be- 
come In- 
habited. 


As  our  earth  has  undergone  succe^ie  uniformity  per* 
was  probably  for  vastly  long  pe^e  natural  world, 
all  organised  life^  or  atieast  of  allssertion  of  rational 
so  it  may  be  fairly  argued,  if  s  been  defended  by 
present  features  incompatible  humous  work  already 
the  present  time^  it  by  no  m^;  agrees  so  far  with  the 
will  not  have  life  developed  imit  the  possible  existing 
time,  even  up  to  its  highestiany  worlds,  on  the  same 

Or,  again,  others  may  of  the  eartii  for  such  in- 
have    already  attained  i  the  introduction  of  man, 
since  undergoing  a  re^  truly  just  and  philosophic 
structive   kind,  jp^g  universal  and  perpetual  change 
state,  ^^^^^^^fli^^  according  to  some  grand  laws  as  yet 
^}wkknown,  of  which  the  existing  condition  of  things 
forms  but  one  small  subordinate  stage  and  portion, 
and  which  everywhere  tends  to  prepare  the  way  for 
the  higher  development  of  rational  and  spiritual 
life. 

CErsted  has  in  &ct  pursued  this  topic  in  more 
than  one  part  of  his  various  essays,  and  on  several 
grounds.  In  a  portion  of  these  reasonings  he  adopts 
a  tone  of  somewhat  vague  metaphysical  speculation 


^ 


*  The  Soul  in  Nature,  &c. 
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in  which  I  cannot  alb^ether  foUow  him,'  But  so 
ht  aa  the  present  discussion  is  concerned,  and  in  a 
more  strictly  physical  point  of  view,  the  following 
passage  will  present  a  fair  idea  of  the  nature  of  his 


"  If  we  are  now  thoroughly  convinced  that  every- 
diing  in  material  existence  JB  produced  from  ntnilar 
particles  of  matter,  and  by  the  same  forces,  and  in 
obedience  to  tlie  same  laws,  we  must  also  allow  that 
the  planets  have  been  formed  according  to  the  same 
laws  as  our  earth.  This  we  know,  however,  that 
Ihey  have  developed  tbemselTes  daring  immeasurable 
periods  of  time  in  a  series  of  transformations,  which 
has  also  influenced  the  vegetable  and  n-Diiniil  creation 
of  those  periods.  This  development  began  with  the 
lower  forme,  and  advanced  by  gradual  steps  to  the 
lugher,  till  at  length  in  the  most  recent  periods  a 
creature  was  produced  in  which  self-conscious  know- 
ledge was  revealed.  We  must,  therefore,  allow  a 
nmilar  mode  of  development  in  the  other  planets, 
rbere  may  be  many  which  have  not  yet  attained 
uch  a  degree  of  development  as  our  globe,  or  again 

*  See  upMiall}-,  pp.  53,  51. 
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other  far  higher  beings  may  have  been  created :  but 
everywhere  the  creatures  endowed  with  reason  ara 
the  productions  of  nature  in  the  same  sense  as 
ourselves,  that  is,  their  underetaading  is  bound 
up  with  the  organs  of  their  body ;  therefore  the 
nature  of  their  understanding  cannot  be  funda- 
mentally diiferent  from  our  own,  but  tnuat  obey  the 
same  laws."* 

Admitting  the  general  justice  of  this  view,  I  must 
yet  observe  that  this  last  idea  seems  to  me  to  savour 
of  that  theory  which  would  associate  too  closely  the 
intellectual  and  spiritual  nature  of  man  with  the 
physical,  on  the  essential  distinction  between  which 
I  have  before  enlarged. 

I  will  conclude  with  one  more  extract,  which 
seems  to  complete  CErsted's  view  of  the  possible 
characters  of  the  inhabitants  of  other  worlds,  and 
submit  it  without  further  conmient  to  the  judgment 
of  the  reader :  — 

"The  variety  in  the  nature  of  the  phinets  of  our  own 
eystem  is  very  great ;  but  if  we  extend  our  thoughts 
over  the    whole  universe,  the  differences  are  end- 
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leas.  On  some  planeta  the  creatures  may  be  possibly 
on  a  far  lai^er  scale,  on  others  &r  smaller  than  on 
oar  own ;  on  some,  perhaps,  they  are  formed  of  lees 
solid  matter,  or  may,  indeed,  approach  the  trans- 
parency of  ether ;  or,  on  others  again,  be  formed  of 
much  denser  matter.  The  rational  creatures  on 
BOme  of  the  planets  may  be  capable  of  receiving  far 
quicker,  more  acut«,  and  more  distinct  impreswons 
than  on  the  earth,  and  on  others  it  may  be  quite  the 
contrary.  If  we  now  turn  to  the  mental  forces  and 
mental  development,  we  cannot  acknowledge  less 
variety.  We  may  imagine  that  there  are  reasonable 
beings  with  weaker  faculties  than  our  own ;  but  if 
we  properly  appreciate  our  present  distance  from 
the  aspiratJODB  of  our  reason,  we  feel  compelled  to 
acknowledge  that  an  endless  number  of  degrees  of 
development  may  exist  above  the  point  we  have 
reached,"  " 


£36 


§  K  —  THE  ARGUMENT  CONSIDERED  IN    A 
THEOLOGICAL  POINT  OF  VIEW. 


Mutato  nomine.  —  Hob. 


The  difcus-  Thus  fkr  I  have  endeavoured  to  restnct  the  view 

sion  has  ez« 

tended  be-    of  the  question  to  its  proper  physical  and  philosO' 

yoDd  the 

physical       phical  ground —  the  extension  of  inductive  atialogies  by 

question. 

reasonable  conjecture.  But  the  writers  on  either  side 
have  not  confined  themselves  to  this  view;  they 
have  in  several  respects  availed  themselves  of  other 
grounds  of  argument^  and  have  had  a  special  aim  at 
ulterior  and  higher  conclusions. 
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In  the  reference  to  such  higher  yiews^  and  the  Radical  de- 
fect of  both 
manner  in  which  the  question  of  planetary  worlds  yiewi. 

is  treated  in  its  application  to  them^  there  seems 
much  of  a  very  questionable  nature  in  the  specula- 
tions on  either  side.  But,  in  my  opinion,  the  radical 
objection  which  pervades  the  whole  discussion  lies  in 
the  primary  fact,  that  the  question  is  removed  from 
its  proper  bam  of  inductive  conjecture  and  philo- 
sophical probability,  and  placed  altogether  on  the 
new  and  unphilosophical  ground  of  conformity  to 
theological  belief.  The  investigations  may  thus 
seem  to  be  carried  on,  not  toith  a  view  to  philoso- 
phical TBUTH,  but  to  serve  an  ulterior  purpose;  a 
procedure  which  stamps  the  whole  inquiry  on  either 
side  with  a  character  alien  from  scientific  indepen- 
dence or  freedom  of  inquiry. 

In  the  first  instance,  we  cannot  but  be  struck  by  sinmiiar 
the  somewhat  singular  tone  in  which  the  physical  tions 

J       ,   ,  adopted  in 

question  of  the  structure  and  origin  of  the  planetary  the  Essay. 
system  is  spoken  of  by  the  author  of  the  **  Essay," 
under  the  license  of  his  anonymous  mask :  —  '^  The 
planets  and  stars  are  the  lumps  which  have  fiown 
from  the  potter's  wheel  of  the  Great  Maker,  the 
shred  coils  of  which  in  His  working  sprung  from 
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His  mighty  lathe — the  sparks  which  darted  irom 
His  awful  anvil  when  the  solar  system  lay  incan- 
descent thereon  —  the  curls  of  vapour  which  rose 
from  the  great  cauldron  of  creation  when  its  ele- 
ments were  separated."*  Again^  the  ideas  broached 
with  respect  to  the  arrangements  of  the  planetary 
system,  and  especially  as  affecting  the  rank  and 
position  of  the  earth,  are  characterised  by  a  similar 
tone  of  paradox.  Thus  the  author  observes — **  The 
orbit  of  the  earth  is  the  temperate  zone  of  the  solar 
system,  and  in  that  zone  is  the  play  of  hot  and  cold, 
of  moist  and  dry,  possible."!  ..."  The  earth  is  the 
largest  planetary  body  in  the  solar  system  .  •  •  the 
vast  globes  of  Jupiter,  Saturn,  Uranus,  and  Nep- 
tune, which  roll  far  above  her,  are  still  only  huge 
masses  of  cloud  and  vapour,  water  and  air.  .... 
The  earth  is  really  the  domestic  hearth  of  tliis  solar 
system,  adjusted  between  the  hot  and  fiery  haze  on 
one  side,  the  cold  and  watery  vapoui*  on  the  othef. 
This  region  only  is  fit  to  be  a  domestic  hearth,  a  seat 
of  habitation ;  and  in  this  region  is  placed  the  largest 
solid  globe  of  our  system;  and  on  this  globe,  by 

•  Essay,  p.  248.  f  lb.  p.  196. 
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a  series  of  creative  operations  entirely  different  from 
any  of  those  wUch  separate  the  solid  from  the 
vaporous,  the  cold  &om  the  hot,  the  moist  from  the 
dry,  have  been  established  in  succession  plants, 
animals,  and  man."* 

Such  representations  seem  somewhat  to  resemble  Dmine  prt- 
tbe  geography  of  the  Chinese,  where  the  Celestial  b 
Empire,  stretched  to  gigantic  proportions,  occupies 
alt  the  most  central  and  furest  portion  of  tiie  map, 
and  the  wretched  inhabitants  of  Europe  and  America 
are  condemned  to  its  insignificant  outskirts  and 
remote  comers. 

But  in  the  ideas  thus  broached  it  is  not  mere  no- 
velty and  paradbx  on  which  I  would  animadvert. 
Such  speculations  appear  like  a  retrograde  move- 
ment The  author's  masquerade  assumes  rather 
the  faahionable  mediteval  costume.  His  tiieories 
carry  us  back  to  the  schemes  in  old  books  with  a 
gigantic  earth,  and  a  pigmy  sun  and  planets  per- 
forming  their  humble  circuits  roimd  it  His  spe* 
dilations  evince,  if  not  a  literal  and  physical,  yet 
a  moral  Ptolemaum :  they  seem  conc«ived  in  the 
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spirit  of  the  dark  ages^  which  made  man  and  his  inter- 
ests the  sole  centre  and  end  of  the  universe^  and  would 
bind  everything  else  in  subserviency  to  thenu     The 
The  mediae-  medieval  astronomy ^  as  it  made  the  earth  the  centre 

▼al  astro- 
nomy con-    of  the  universe,  so  it  helped  to  foster  man's  proud 

nected  ^  '^   ^ 

with  theo-    conceit,  that  he  was  himself  the  centre  and  sovereign 

logical 

vicwi,  q£  ^q  moral  creation*     And  this  was  intimately 

wound  up  with  the  superstitious  belief  of  the  age. 
The  heavens  revolved  round  the  earth,  to  which 
everything  was  subservient;  so  man  was  the  "micro- 
cosm,'' or  emblem  and  type  of  the  greater  world 
without ;  and  with  him  and  his  fortunes  all  nature 
was  connected ;  to  his  benefit,  or  for  his  retribution, 
all  things  were  made  to  be  conducive.  The  planets 
shed  their  friendly  or  hostile  influence  at  his  birth. 
Their  combinations  and  conjunctions  were  arranged 
to  foretell  his  fate ;  and  the  return  of  comets  and  re- 
currence of  eclipses  were  merely  notices  put  forth  to 
advertise  nations  and  sovereigns  of  their  approaching 
destiny. 

So,  again,  the  theology  of  the  age  took  up  the 
same  ideas,,  and  made  them  the  strongholds  of  its 
dominion ;  and  the  supremacy  of  an  exclusive  creed 
and  the  paramount  dignity  of  the  church  were  deeply 
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concerned  in  tlie  maintenance  of  the  central  position 
and  immobility  of  the  earth.  As  that  position  repre- 
sented the  metropolitan  tiirone  of  the  spiritual  uni- 
verse, which  could  in  no  way  be  conBistent  with  a 
location  in  a  subordinate  and  revolving  planet,  an 
insignificant  globe  among  innimierable  others — some 
far  superior;  so  the  earth's  immobility  typified  the 
in&llibility  6rom  which  the  authority  of  Ae  church 
emanated,  and  whose  pretensions  could  not  but  be 
placed  in  jeopardy  when  the  former  was  assailed. 

It  should  not  be  forgotten  that  the  assertion  of  a 
plurality  of  worlds  was  one  of  the  heresies  for  which 
Giordano  Bruno  was  roasted  alive ;  so  that  it  be- 
hoves Protestants  to  watch  the  inroads  of  any  theo- 
logical dictation  of  the  opposite  view,  which  the 
tendency  of  the  essayist's  language  seems  to  threaten. 

But  though  the  precise  conceptions  and  preten-  Similar 

Bions  of  in&llible  authority  may  have  now  disappeared,  wmc  of 

tbcwapcci 
especially  in  Protestant  countries,  yet  prepossessions  Utioau 

of  a  very  kindred  nature,  and  evincing  exactly  the 

same  animus  and  spirit, — "  mutato  nomine," — pre- 

vul  among   some  who   profess  themselves  philoeo- 

phera ;  and  as  they  have  been  extensively  evinced 

in  r^ard  to  geology  and  other  branches,  so  they 


242  TTNITY  OP  WOBLD8.         [Ebbay  IL  §  n. 


have  now  influenced  the  discussion  as  to  intelligent 
and  moral  inhabitants  in  the  planets,  as  a  question 
of  religious  import ;  and  have  led  to  the  denial  of 
their  existence  as  derogatory  to  man's  exclunve 
spiritual  privileges  and  moral  supremacy. 
Inductive         But  the  true  spirit  of  the  inductive  philosoj^y 

view. 

tends  to  teach  a  modest  and  just  estimate  of  man's 
place  on  one  of  the  smaller  planets  in  a  subordinate 
solar  system  of  a  subordinate  stellar  cluster,  his 
whole  race  occupying  but  a  speck  in  space,  and  oj 
yet  a  speck  in  time :  while  it  points  by  analogy  to 
other  similar  worlds,  possibly  in  different  phases  of 
development,  whether  corresponding  io  future  stages 
of  the  earth's  progress,  or  to  pasL 
Relation  of       I  have  elsewhere*  endeavoured  to  illustrate  and 

man  to  tbe 

system  of     yy)ftintHiTi   the   simple  proposition,  that  whatever  it 

the  world.  r       r     r 


- 


animal  in  man's  nature  must  be  viewed  as  part  of  the 
same  physical  development  and  system,  as  the  rest 
of  animated  nature:  Whatever  is  superior  to  this  « 
belongs  to  a  different  order  of  conceptions,  and 
cannot  be  affected  by  any  physical  considerations. 
On  tiiis  view  there  is  an  obvious  inconsistency  in  the 

*  See  EasAy  I.  §  il 
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desire  to  coimect  ideaa  of  the  epiritual  nature  of  miui 

with  the  laws  of  the  material  world,  or  to  ioii^ine 

the  belief  founded  on  them  endangered  unless  it 

claim  ao  uncongenial  an  alliance. 

Equally    groundless    is    the    anxiety   sometimeB  hui  iq  hia 

eviDced  to  disconnect,  as  far  as  possible,  even  the  '""  o*n  of 

iieHes, 
physical  history  of  man  &am  that  of  the  rest  of  the 

material  world — to  find  breaks  in  the  continuity  of 

the  order  of  nature — to  represent  what  is  called 

"  the  human  epoch  "  in  the  world's  history  as  nuu-ked 

and  separated  by  some  great  gap  or  interval  Irom  all 

preceding  epochs — to  isolate  man  among  animated 

beings  on  the  earth,  and  to  isolate  that  earth  itself 

as  his  abode,  among  other  worlds.     The  dogmatic 

assertion  that  "  there  is  no  *  transition  firom  men  to 

animals  "  ia  clearly  untrue  in  regard  to  the  phyaicJ 

nature  they  possess  in  common ;  and,  in  this  respect, 

we  need  not  go  even  to  the  lowest  form  of  savage 

life  to  find  but  too  close  an   approximation   to  the 

brute. 

In  the  same  spirit  of  viewing  different  parts  of  Origin  of 

nature  as  disconnected  from  each  other,  and   from 

•  See  Eittj  on  the  Plorallt]',  tea.  pp.  81.  SS.  164. 
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more    comprehensive  laws^   much   speculation    ha^ 
arisen  on  the  history  of  civilisation,  but  on  very 
insuf&cient  data,  because  we  know  absolutely  nothing 
of  its  earliest  epoch,  or  of  the  element  of  time  so 
essential  to  its  satisfactory  investigation.     Much  ob- 
jection is   felt  to   supposing  man's   condition  pro- 
gressivcy  or  liuked  in   one   chain  from  the  lowest 
savage  life  up  to  the  highest  civilisation  and  advance- 
ment ;  but  it  is  difficult  to  see  on  what  philosophical 
or  rational  grounds.     It  is  argued,  inferior  animals    j 
possess  a  capacity  for  improvement,  but  only  to  a 
very  limited  extent,  different  in  different  species.    It 
is  very  probably  the  case  that  similar  limits  exist  in 
each  separate  race  of  men:  though  from  one  race 
to  anotiier  there  may  be  an  indefinite  capability  of 
progress:    but,  on  such  subjects,  our   limited  his- 
torical experience  does  not  yet  furnish  us  witii  suffi- 
cient data  on  which  to  prove  any  tiieory.     Within 
die  historic  period,  civilisation  advances  only  by  tiie 
slowest  and  most  insensible  gradations :  and  is  com- 
municated from  one  race  to  another.     We  have  no 
right  to  assume   that  its  advance  was   ever  more 
rapid,  but  probably  slower  nearer  its  origin.     The 
difficulty  of  conceiving  the  transition  from  absolute 


brutality  to  high  civiliBation — from  sounda  Uttle 
better  than  the  marticulate  Ungui^e  of  beaste,  to 
artiGml  combinations,  the  index  of  mind  and  abs- 
traction— arises  mainly  from  the  utterly  inauffi- 
cient  ideas  commonly  admitted  in  accordance  with 
the  received  chronology,  as  to  the  length  of  time 
necessary  for  such  advances. 

But  all  quesdons  of  civilisation,  language,  and 
general  advance,  resolve  themselves  into  that  of  the 
development  of  miW;  and  this,  in  so  far  as  it  is  phy~ 
sical,  comes,  of  course,  under  the  law  of  contdnuity 
■witi  other  physical  phenomena ;  in  to  far  at  it  is 
metaphysical,  it  belongs  to  a  higher  order  of  things, 
independent  of  physical  laws,  though  governed 
doubtless  by  equally  regular  laws  of  its  own ;  and  if 
this  be  true  with  regard  to  the  intellectual,  in  a 
still  higher  sense  does  it  apply  to  Uie  moral  nature 
of  man ;  and  thus  civilisation  does  not  involve  any 
breach  oi  physical  continuity. 

If  it  be  affirmed  that  "  man  differs  in  his  kind,  Higher 

lirlndple  In 
and  even  in  his  order,  from  all  other  creatures,"  it  """  <"«- 

(iDct  from 

\a  certunlv  not  in  his   material  nature  or  animal  ■"  p'')'>i™i 

•'  cotuldfra- 

instinctfi,  but  only   in  a  higher   sense.      If  it  be  """'• 
asserted   that  the   introduction   of  reason   and  in- 
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telligence  upon  the  earth  "  is  no  part  nor  conse- 
quence of  the  series  of  animal  forms ;  it  is  a  fact  of 
an  entirely  new  kind :  the  transition  from  brute  to 
man  does  not  come  within  the  analogy  of  the  transi- 
tion from  brute  to  brute;"  —  to  this  I  can  only 
assent  if  understood  as  referring  to  that  higher 
nature  which  is  not  amenable  to  physiological  or 
material  theories. 

If  in  man's  intellectual  and  moral  development 
there  is  a  new  principle  superadded^  this  is  a  meta- 
physical conception  independent  of  any  physical 
conditions.  But  if  such  a  principle  be  superadded 
in  one  race  of  beings  or  in  one  world,  there  can  be 
no  physical  reason  why  it  should  not  be  so  in  other 
races  and  in  other  worlds, 
niustration       To  ffivc  a  more  precise  illustration: — If  it  were 

of  this  dis-  ° 

UncUon.  physiologically  true  that  there  were  any  peculiarity 
in  man's  organs  of  utterance^  enabling  him  to  frame 
articulate  sounds^  which  ia  wanting  in  apes,  then  the 
cause  of  his  superiority  in  this  respect  would  clearly 
come  under  the  dominion  oi  physical  law,  and  would 
mark  a  place  and  grade  in  the  connected  scale  of 
animal  organisation. 

Or,  again^  if  any  peculiarity  could  be  shown  in 
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man's  brain  to  confer  powers  of  ahstraetion,  moral 
etmscumsness,  or  the  like,  which  is  deficient  in  the 
animal  brain,  this  in  like  manner  would  indicate  a 
dear  phynological  die^ction,  and  would  bring  the 
case  under  the  oat^orjr  of  degree  of  physical  organi' 
satum,  or  development. 

But,  on  the  other  hand,  if  no  such  anatomical  dis- 
tinctiona  exist,  then  the  source  of  the  difference 
would  be,  as  clearly,  one  beytmdthe  range  of  physical 
teiejKe  or  material  analogies.  And  thus  either  way,  we 
most  fully  rect^niae  the  law  of  continuity  ae  con- 
necting man  with  the  rest  of  the  animated  world  : 
in  the  one  case,  because  the  transition  would  be 
simply  one  in  physiological  character ;  in  the  other, 
because  there  would  be  no  break  of  a  physical 
nature  at  all. 

The  relation  of  the  animal  man  to  the  intellectoal, 
moral,  and  spiritual  man,  resembles  that  of  a  crystal 
dnmbering  in  it«  native  quarry,  to  the  same  crystal 
mounted  in  the  polarising  apparatus  of  the  philoso- 
pher. The  difference  is  not  in  physical  nature,  but 
in  investing  that  nature  with  a  new  and  higher 
application.  Its  continuity  with  the  material  world 
the  same,  but  a  new  relation  is  developed 


m 
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in  it,  and  it  claims  kindred  with  ethereal  matter  and 
with  celestial  light 
Condition         Again, — the  essayist  would  make  the  earth,  in 

of  the  earth  &       '  J 

uncon-         fact,  the   boundary  planet  between  those  too  near 

nectedwith  ■'    ^ 

spiritual       fj^Q  gun  and  those  too  remote,  to  be  capable  of  in- 

nature  of        .  '  r 

™*°'  tellectual  or  moral  life  on  their  surfaces.     He  would 

represent  it  as  alone  of  the  proper  density  for  mind 
to  grow  upon — as  enjoying  the  precise  proportion 
of  light  and  heat  for  moral  feeling  to  ripen,  and  the 
exact  degree  of  atmospheric  pressure  under  which 
spiritual  aspiration  can  ascend  I 

Now  on  the  material  hypothesis  there  might  ob- 
viously be  a  reason  and  a  consistency  in  insisting 
on  these  differences  between  a  hotter  or  colder,  a 
moister  or  a  drier  planet,  regarded  as  the  parent  I 
soil  of  mind  and  spirit.  But  this  connexion  is 
entirely  wanting  when  that  hypothesis  is  so  strenu- 
ously denied,  and  the  essential  discontinuity  and 
absence  of  all  relation  and  dependence  between  the 
development  of  man  and  the  physical  evolution  of 
the  material  world  so  strongly  asserted. 

If  the  highest  aspirations  of  man,  the  relations  of 
his  spiritual  existence,  be  of  a  kind  wholly  inde- 
pendent  of  all  physical  evolution,  and  the   very 


cooception  of  them  derived  from  teaching  of  quite 
another  luDd  than  any  physical  philosophy  can 
supply,  it  would  then  be  a  question  wholly  alien 
and  irrelevant,  whether  the  earth  were  hot  or  cold, 
moist  or  dry,  solid  or  aerial;  the  greatest  or  the 
least  of  planets — the  sole  inhabited  world,  or  the 
most  insignificant  among  the  myriads  of  a  peopled 
universe. 

The  question  agitated  in  the  publications  before 
us  has  not  been  without  its  partisans  among  con- 
tinental writers ;  though  it  must  be  stud  in  general 
that  science  on  the  Continent  is  happily  kept  far 
more  strictly  on  its  own  ground,  and  firee  from  theo- 
logical bias  than  among  ourselves. 
•  (Ersted  (in  the  work  before  cited)  alludes  to  (Ented's 
some  writers  who,  as  he  observes,  "  from  one-sided 
religious  or  poetical  views "  have  of  late  denied  the 
existence  of  rational  beings  in  other  parts  of  the 
universe,  in  order  to  exalt  the  exclu^ve  dignity  of 
man. 

He  glances  at  the  different  races  of  inferior  beings 
who  in  past  epochs  have  tenanted  the  earth,  and 
infers  by  parity  of  reason  that  other  races  superior 
to   man   in  his  present  condition,   may  at  future 


250  UNITY  OP  WORLDS.  [E88AY II.  §  U' 

periods  in  like  maimer  arise.  He  then  proceeds  to 
argue  very  much  on  the  same  general  kind  of  mixed 
metaphysical  and  religious  ground  as  his  opponents 
appear  to  have  taken,  that 

"Our  entire  system*  has  developed  itself  in  a 
series  of  natural  periods  similar  to  the  earth,  and 
that  each  planet  must  still  submit  to  a  succession  of 
creative  transformations :  consequently,  we  may  in^ 
fer  that  they  have  all  had  a  succession  of  created 
beings,  with  such  variations  only  as  the  different 
natural  conditions  of  each  must  induce.  Would  it 
not  be  a  strange  assertion  that  neither  the  older 
planets  at  the  most  remote  distance  from  the  sun, 
nor  the  younger  and  nearer  ones,  had  any  of  them 
attained  to  such  a  degree  of  development  as  is  ex- 
hibited on  our  earth  ?  Though  a  slight  colour  of 
support  might  be  given  to  the  assertion,  it  could 
never  bear  a  close  investigation.  .  •  .  Our  system 
is  but  a  small  part  of  a  far  higher  system^  with 
which  it  has  been  developed  under  similar  laws. . .  • 
And  must  we  believe  that  on  none  of  these  planets, 
similar  or  dissimilar  to  our  own  globe,  reason  has 

*  Soul  in  Nature,  p.  63. 
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■eeo  awakened  to  Belf-conaciouaneae  f .  .  .  .  Thought 
ever  finda  repose,  bat  rises  to  higher  and  higher 
orlda ;  and  except  on  earth,  can  it  recognise 
ithing  but  barren  solitude  where  no  reasoning 
iing  haa  ever  penetrated  ?      No,  it  belongs  rather 

the  nature  of  things  that  reason  should  develope 
lelf  into  self-consciousness,  not  only  in  one  spot, 
it  in  every  member  of  the  system,  although  in 
Bferent  degrees If  we  regard  the  whole 

existence  as  a  living  revelation  of  Reason  in  t£me 
d  apace,  we  can  conceive  that  the  most  varied 
grees  of  development  may  be  found  distributed 
rough  all  time ;  and  that  some  bodies  are  still 
heres  of  vapour,  others  have  reached  fluidity, 
lile  others  have  gained  a  solid  nuoleus,  and  so 
iward  to  the  highest  point  of  development,  and 
en  backwards  agun  even  to  those  bodies  which 
B  on  the  vei^  of  final  destruction.  But  even 
:re  it  posnble  to  maintain  that  self-consdous  rea- 
a  alone  existed  on  earth,  it  still  remains  true,  and 
proved  by  the  remains  that  have  reached  us  of  an 
liier  stage  of  development,  that  tfaere  was  an  im- 
iasurably  long  period  of  time  before  the  creation 
man.     Is  it  possible,  then,  that  during  the  whole 
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of  this  long  period  there  was  not  a  single  being  *"'  '^ 
capable   of   perceiving  and  apprehending  his  own  wi^^^ 
existence  ?  *'  *  h^ 

I  have  given  this  passage  at  lengthy  in  order  that  ■-**  ^^ 
it  may  be  seen  how  far  speculations  of  a  kind  neces-  |n2  ^ 
sarily  somewhat  vague  may  influence  a  mind  of  such 
philosophic  capacity  as  that  of  CBrsted.     At  the  same 
time^  without  professing  to  admit  the  entire  force  of 
such  reasonings  I  am  disposed  to   concur   in    the 
general  conclusion  as  at  least  a  £ai  more  consistent 
and  worthy  belief  than  that  which  would  narrow 
and  restrict  all  intellectual  and  moral  existence  to 
the  confined  limits  of  our  little  planet. 
Final  causes       But  apart  from  these   speculations,   other  con** 

appealed  to 

in  this  ar-    sideratious  of  a  more  distinctly  theological  kind  have 

gument 

formed  throughout  the  acknowledged  basis  of  the 
reasonings  of  both  disputants ;  and,  indeed,  the  main 
motive  for  pursuing  the  inquiry.  In  the  first  place, 
then,  the  whole  discussion  has  been  closely  con- 
nected  with  the  argumerU  from  final  causes. 

As  this  mode  of  argument  is  avowedly  and  exten^ 
sively  adopted  by  one  writer,  and  though  much 
restricted  and  qualified,  is  yet  in  some  sense  referred 

*  Soul  in  Nature,  p.  54. 
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to  by  the  other,  it  will  be  desirable  to  recur  briefly 
to  the  general  grounds  on  which  such  a  line  of  argu^ 
ment  can  be  sustained ;  but  as  this  is  a  topic  which 
has  been  already  dwelt  upon  in  a  former  Essay*,  it 
will  not  be  necessary  here  to  do  more  than  refer  to 
what  has  been  there  said,  and  to  proceed  upon  those 
grounds  to  apply  the  argument  to  our  present  subject 

In  the  first  place,  the  profound  generalisations  of  Reference 

to  Professor 

Professor  Owen  have  been  referred  to,  who,  in  his  Owen> 

archetypal 

discussion  of  the  vertebrate  skeleton  and  its  theore-  theory, 
tical  archetype,  dilates  on  the  conclusion,  that  besides 
the  organised  structures  actually  developed  on  the 
plan  indicated,  according  to  the  same  principle  the 
rudiments  of  an  infinite  variety  of  other  such  forms 
exist,  and  may  therefore  possibly  remain  to  be  de- 
veloped; he  observes  that  such  conceivable  forms 
are  far  from  being  exhausted  in  existing  or  past 
life  on  this  globe ;  and  that,  '*  though  they  may 
never  be  developed  as  such  in  this  planet,  it  is  quite 
conceivable  that  certain  of  them  may  be  so  de- 
veloped, if  the  vertebrate  type  should  be  that  on 
which  any  of  the  inhabitants  of  other  planets  of  our 
system  are  organised."  f 

<  See  Essay  L  §  t.  f  On  Limbs,  p.  S8. 
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Again,  carrying  out  this  idea  to  the  structure  of 
the  eye  and  its  possible  modifications,  as  connected 
with  the  Tcrtebral  theory,  the  audior  argues  that  in 
Jupiter,  with  such  provision  for  iUumination  as  exists 
there,  and  with  the  same  laws  of  light  and  other  |t 
similar  conditions,  analogy  would  lead  us  to  infer  the 
probabiKty  of  beings  with  eyes  conformably  modified; 
and  such  creatures,  he  says,  "  may  exist  to  profit 
by  siich  sources  of  light ;  and  must  exist  if  the  only 
conceivable  purpose  of  those  beneficent  arrange- 
ments is  to  be  fulfilled." 

Now  I  quote  these  words  more  especially  with  a 
view  to  remark  the  nature  of  the  reasoning :  we  can- 
not but  observe  the  truly  philosophical  tone  of 
caution,  united  with  the  legitimate  pursuit  of  ana- 
logy, with  which  the  distinguished  author  pursues 
his  conjecture.  The  reference  to  the  archetype  is 
simply  one  of  the  highest  forms  of  conjecture  from 
analogy y  and  supplies  the  same  kind  of  antecedent 
presumption,  which  the  existence  of  a  theoretical 
mathematical  formula  would  do  in  guiding  us  to  a 
physical  trutL 

That  other  modifications  of  the  primeval  type  not 
carried  out  into  actual  being  on  our  planet,  may 
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possibly  be  SO  in  others,  is  abstractedly  a  very  fiur 
conjecture;  and  the  existence  of  such  nnrealised 
cases  here  may  no  doubt  afford  something  like  a 
presumption  that  they  may  be  realised  in  other 
planets.  So  far,  then,  the  reasoning  is  »mply  and 
strictly  of  an  inductive  character. 

But  the  farther  remark  such  beings  "  mutt  exist," 
is,  with  equally  just  and  philosophic  caution,  quali- 
fied by  the  condition,  ip  the  purpose  "it  to  be  ful- 
filled." In  a  word,  the  abguhent  fboh  final 
CACBEB  is  here  kept  properly  distinct  from  that  of 
INDDCTITE  AHALOGT,  and  is  only  maintained  on  the 
express  hypothetis  that  we  may  reason  at  all  from  a 
purpose  to  be  fulfilled. 

On  the  general  admissibility  of  such  a  reference  impnvcT 
°  lotnxliK- 

to  final  causes,  we  must  recur  to  the  observations  tioa  o(  Bnai 

caiua  In 
made  in  the  former  essay.     If  the  principles  there  •"<"«*■ 

laid   down  are   admitted  to  be  just,  we   AiaM  the 

more  readily  acknowledge  the  general  impropriety 

of  attempting  to  solve  a  philosophical  problem  like 

that  before  us  on  any  other  grounds  than  those  of 

legitimate  phymcal  analogy. 

The  argument  from  final  causes  is,  in  one  sense, 

wholly  distinct  from  any  of  a  purely  philosophical  or 
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positive  kind ;  in  another,  it  may  be  understood  as 
a  simple  extension  or  higher  theoretical  yiew  of  the 
argument  from  analogy. 

Thus,  for  example:  Kepler  argued  from  final 
causes  to  his  first  conjectures  of  the  laws  of  the 
planetary  motions.  '*  I  reasoned,"  he  says,  "  that  if 
God  had  adapted  motions  to  the  orbits  in  some 
relation  to  the  distances,  it  was  probable  that  he 
had  also  arranged  the  distances  themselves  in  rela- 
tion to  something  else."  But  this  was  nothing 
more  than  a  guiding  coryecturey  leading  him  to  try 
inductive  processes. 

With  more  special  reference  to  the  question  now 
before  us,  we  find  in  numerous  instances  a*  purpose 
answered :  we  infer  it.  probable  that  in  others,  or  in 
all,  it  may  be  so  likewise.  In  one  case,  we  trace 
a  structure  adapted  to  a  particular  end ;  in  another, 
under  apparently  analogous  conditions,  we  infer 
that  a  similar  end  may  be  answered.  In  our  earth 
there  is  a  certain  provision  of  light,  and  there  are 
beings  with  eyes  adapted  to  enjoy  it.  In  Jupiter 
there  is  a  certain,  but  difierent,  provision  of  light: 
by  analogy,  there  may  be  beings  with  eyes  equally 
capable  of  enjoying  it,  dioiigh  in  a  different  degree. 
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The  conjecture  is  perfectly  fair  and  philosophic 
in  its  nature;  but  other  concurrent  circumstances 
must  be  taken  into  account  before  we  can  obtain 
any  higher  amount  of  probable  evidence.  Never- 
theless^ as  far  as  it  goes^  as  suggestive  of  presumptive 
\  probability 9  it  is  strictly  legitimate. 

^  But  the  subject  has  been  carried  out  further  by 
the  introduction  of  a  still  more  metaphysical  kind  of 
argument  deduced  from  the  ^^  archetype"  considered 
as  a  revival  of  the  Platonic  idea  of  such  archetypes 

^[  existing  in  the  Divine  mind.*  On  this  point  the 
authority  of  the   erudite  Cudworth  has  been  ap- 

^  I  pealed  to,  and  the  quotation  of  a  passage  from  the 
'^  Intellectual  System"  has  given  rise  to  some  dis- 
cussion, which,  however,  seems  to  me  to  have  little 
real  bearing  on  the  question.  I  merely  obeerve 
that  the  argument  thus  derived  from  our  belief  in 
the  Divine  attributes  or  the  assumption  of  inten- 
tions or  ideas  in  the  Divine  mind,  whatever  may  be 
thought  of  it  in  a  metaphysical  or  theological  sense, 
does  not  in  my  opinion  belong  to  the  province  of 
physical  philosophy;    nor  can  it,   I  conceive,  be 


L  *  See  BrewBter,  p.  84.    Supplement  to  Eaaay,  p.  27. 
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legitimately  introduced  ia  any  euch  diacusnon  as 
the  preBent 
Finii  cauM  The  argument  fttim  final  causes  ie  largely  appealed 
luppoTtof  to  by  Sir  D.  Brewster,  and  is  closely  connected 
with  the  peculiar  religious  turn  he  is  disposed  to 
give  to  the  question  of  inhabited  worlds.  The  belief 
that  the  planets  and  even  the  stare  are  inhabited, 
IB  upheld  by  him  on  the  express  ground  of  the 
probable  end  or  purpose  of  their  existence  being 
no  other  than  the  support  of  organised  life  and 
intellectual  and  moral  creatures:  and  that  to  reject 
such  a  belief  ia  to  involve  the  irreligious  idea  of 
denying  the  final  cause  of  their  creation. 

Thus,  it  is  argued,  that  large  globes,  attended 
by  an  apparatus  of  satellites,  or  rings,  mutt  have 
been  created  for  some  great  and  worthy  purpose; 
and  that  toe  cannot  conceive  any  such  purpose  but 
that  of  sustaining  animal  and  intellectual  life.* 
Again,  as  it  is  the  obvious  Junction  of  the  eun  to 
supply  heat,  so  there  is  no  conceivable  function  of 
the  planets  but  that  of  supporting  inhabitant8.t 
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The  fixed  stars  "  were  not  pUnted  in  space  to 
shed  their  light  and  heat  upon  nothing.""  "  If  the 
stars  are  not  suns,  for  what  conc^vable  purpose 
were  they  created  ?  "  f  Again,  if  no  life  existed 
in  the  univerBe,  he  observes,  the  celestial  moTcments 
wotdd  be  going  on  "  fulfilling  no  purpose  that 
human  reason  can  conceive — lamps  lighting  nothing, 
fires  heating  nothing,  waters  quenching  nothing, 
breezes  fanning  nothing ;  and  everything  around, 
mountain  and  valley,  l*'!!  and  dale,  earth  and  ocean, 
all  meaning  noihing"X  Or,  more  pointedly,  thus; 
"  In  peopling  such  worlds  with  life  and  intelligence, 
we  atiign  the  caiue  of  their  exiitence."  §  "  Life  was 
not  made  for  matter,  but  matter  for  life ;  and  in 
whatever  spot  we  see  its  atoms,  whether  at  our  feet, 
or  in  the  planets,  or  in  the  remotest  star,  we  may 
be  sure  life  is  there;  life  to  ei^oy  the  light  and 
heat  of  G-od's  bounty,  to  study  His  works,  to  re- 
cognise His  glory,  and  to  bless  His  name."  || 

Kow,  in  looking  at  the  application  of  this  kind  otdeetlom 
of  argument  in  the  present  case,  even  if  disposed  reooniog. 
to    admit  the   truth    of  the   conclusion,   I    should 


S60  UKITT  OP   WORLDS.  [Ebsat  II.  §  n. 

still  have  much  doubt  as  to  the  mode  of  arriving 
at  it. 

Such  an  argument,  in  the  first  inBtance,  neces- 
sarily presuppottt  the  fact  that  the  conditdona  of  the 
planetary  bodies  are  adapted  to  be  inhabited:  thtf 
very  point  in  question.  But  sappoong  the  iact  of 
such  adaptation  admitted,  the  next  step  in  ihe  ar- 
gument ie  the  assertJon,  "  that  no  other  end  or  pur- 
pose of  the  existence  of  planets  can  be  conceived." 
Now,  this  must,  on  the  slightest  cousideTatiou,  be 
allowed  to  be  at  least  a  very  hazardous  assumption. 
How  can  we  tmdertake  to  affirm,  amid  all  the  pos- 
sibilities of  tilings  of  which  we  confessedly  know  so 
little,  that  a  thousand  ends  and  purposes  may  not 
be  answered,  because  we  can  trace  none,  or  even 
imagiae  none,  which  seem  to  our  short-sighted 
fiiculties  to  be  answered  in  these  particular  arrange- 
ments? 

Supposing,  however,  that  ^  this  were  conceded, 
it  still  remains  to  connect  it  with  the  concludon 
because  no  other  end  can  be  assigned,  therefore, 
this  one  end  of  sustaining  life  not  only  must  be  the 
sole  real  end  which  the  Creator  had  in  view,  but 
must  4)6  actually  accomplished  in  all  the  planetary 
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fforlda :    on   alternative    and    a   conclusion  wliicli 

hardly  appears  warranted  by  any  sound  principles 

of  reasoning. 

The   earth   cert^nly   was  for    myriads  of   ages 

deatitnte  of  human  beings :  it  existed,  therefore,  in 

oain  for  nuin.     Hence,  it  is  an  undeniable  parallel, 

if  the  planets  are  now  uninhabited,  and  therefore 

useless,  so  was  the  earth  for  an  unlinuted  number 

of  ages  in  past  epochs.    If  the  one  be  a  contradiction 

to  final  causes,  and  to  be  rejected  as  inconsistent 

with  the  Divine  beneficence,  so  must  the  other  be: 

yet  this  other  we  know  to  be  the  fact. 

On  the  other  hand,  it  is  truly  satisfactory  to  find  oppoitc 
,  ,  .,..,■  yirin  more 

BO  able   a  wnter  as  tne  essayist  joming  nis  own  phiionv 

testimony  to  that   of  Professor  Owen  against  the 

narrow  view  of  final  causes,  and  beginning  to  avow 

that  more  truly  just  and  philosophical  principle  of 

openly  confessing  that  we  know  not,  and  ought  not 

to  pretend  to  know,  why  this  or  that  arrangement 

is   made.      The    essayist   has,   in  &ct,   elaborately 

argued  liiis  point  in  his  eleventh  chapter,  and  more 

briefly  and  boldly  in  one  of  his  dialogues  *  observes, ' 
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"  I  do  not  preteod  to  know  for  vhat  purpose  the 
stars  were  made,  any  more  than  the  flowers,  or  the    I 
crystaUine  gems,   or   other  innumerable    beaulifiil 
ohjecta."  I 

Again :  "  I  have  learnt  much  from  Mr.  Owen.  I 
have  learnt  from  him,  in  many  most  sbiking  eases, 
to  admire  purpose  in  oigaoic  arrangements,  when 
purpose  IB  apparent.  But  I  have  learnt  from  him, 
also,  that  to  infer  facts  from  '  an  only  conceivable 
purpose '  is  a  very  hazardous  process."  • 

Without  any  disparagement  to  Professor  Owen, 
I  conceive  not  merely  this  partial  lesson,  but  a  more 
extended  one  as  to  the  whole  ground  of  argument, 
might  have  been  rather  learnt  in  the  school  of 
Bacon,  and  the  incongruity  of  oarrower  views  with 
the  esBcntJal  spirit  of  induction ;  which  would  lead 
us  rather  to  recognise  uniformity  of  plan,  lau>,  order, 
and  unity,  as  the  true  exponents  of  design,  than  to 
seek  for  mere  utility  and  ends  to  be  answered, — 
however  important  in  a  eubordinat«  sense, — and  to 
carry  out  such  principles  as  our  only  safe  guides  in 

*  Snpplement,  p.  30. 
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Bpeculatioos  even  in  the  region  of  imagination, 
whether  exercised  in  peopling  worlds  or  in  de- 
populating them. 

Yet,  notwithstanding  these  admitted  coneidera-  lo^JJ!^'" 
tiooB,  ^e  ai^ument  of  the  "  Essay,"  in  fact,  rests  ^ 
much  on  final  causes.  It  is  with  reference  to  an 
fid,  to  the  fond  belief  in  the  high  importance  of  man 
in  tlie  universal  scale  of  being,  that  so  much  stress 
hag  been  laid  on  his  recent  date  upon  earth,  and  the 
alleged  extraordinary  peculiarity  and  singular  isola- 
tion  of  his  position  apart  from  all  admixture  with  the 
wimal  creation ;  and  this  is  more  especially  dwelt 
upon  with  a  view  to  the  ailment  that  all  the  uni- 
verse must  be  supposed  a  waste  in  order  to  enhance 
tile  moral  dignity  of  one  puny  race,  and  to  enable 
liim  to  believe  that  his  little  world  and  his  species 
are  the  peculiarly  &TOured  objects  of  the  Creator's 
core. 

The  earth  was  for  myriads  of  ages  a  void,  and  for 
equally  long  periods  tenanted  only  by  inferior  crea- 
tures, solely  to  the  end  that  man  might  at  length 
come  in  solemn  pomp  at  the  close  of  the  long  proces- 
sion, and  take  possession  of  his  throne  I  and  not  only 


264  UNITY  OP  WORLDS,  [Ebsat  U.  §  n. 

8O5  but  all  the  most  distant  planets  and  remotest 
worlds,  invisible  to  his  eye  or  to  his  telescope,  are 
destined  to  a  similar  humiliating  inferiority,  solely  to  * 
swell  the  triumph  of  his  supremacy,  and  to  exalt  the 
dignity  of  that  little  speck  on  which  the  mightj 
displays  of  Divine  power  and  mercy  were  to  be 
made  for  his  exclusive  benefit  I 

Thus,  then,  we  find,  in  point  of  fact,  the  argu- 
ment from  final  causes  applied  with  equal  force  to 
support  diametrically  opposite  conclusions.  Tacitly 
referred  to  on  the  one  hand,  it  clearly  evinces  the 
uninhabited  condition  of  all  worlds  but  our  own, 
because  man  alone  is  privileged  to  be  the  exclusive 
recipient  of  the  Creator's  beneficence ;  openly  and 
strenuously  upheld  by  the  other  disputant,  it  as 
manifestly  shows  that  the  planets,  and  even  the 
members  of  the  most  remote  sidereal  system,  must  all 
be  teeming  with  rational  and  spiritual  beings  to 
exalt  the  same  Creator's  perfections,  and  render  a 
reason  for  their  existence. 

On  the  one  hand,  it  is  argued  that  the  planets 
must  be  inhabited,  because  they  could  only  have 
been  created  for  the  sustenance  of  life;  on  the 
other,  that  they  must  be  uninhabited,  because  they 
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could  only  have  been  created  as  foils  to  enhance  die 
dignity  of  the  eartli  and  of  man.  On  the  one  side, 
the  nniverse  must  be  inhabited  because  a  void 
universe  would  be  uselest;  on  the  other,  a  void 
oniTerse  is  necettary  for  the  exaltation  of  man  and 
of  the  Divine  dispenBations  towards  him. 

If  in  a  more  wide  and  worthy  sense  we  come  to  Beuing  of 
consider  the  religious  application  of  the  argument,  nwnton 
whether  for  or  against  other  inhabited  worlds,  it  tbedogy.  ; 
will  be  ea^y  seen  that,  qnder  any  point  of  view, 
it  amounts  to  little.  With  regard  to  the  great 
truth  of  natural  theology,  the  evidence  which  cos- 
nucal  order  affords  for  a  Supreme  Intelligence  is 
in  no  way  affected  by  the  question  of  a  plurality 
of  worlds;  it  stands  unassulable  on  the  basis  of 
demonstration;  and  can  be  little  affected  by  any 
further  speculative  arguments.  If  the  existence  of 
inhabitants  in  the  planets  were  as  much  demon- 
strated as  on  the  earth,  it  would  undoubtedly 
enhance  Uie  great  argument  by  the  extension  of  ita 
evidence  which  would  be  furnished  by  the  ex- 
istence of  ot^aniaed  etructurea,  or  of  intellectual 
and  spiritual  beings,  from  one  member  of  the  system 
to  many  others :  and  if  umvertaUy  proved,  it  would 
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tend  to  exalt  this  branch  of  the   argument  in  a 

proportionate  degree  —  by  the  infinite  multiplication 

of   such  instances  of  physical,  moral,  and  spiritual 

existence. 

No  real  ad-        ^^^  demonstration  has  never  been  in  the  slightest 

the  evi-        degree  pretended  to  in  this  matter ;  the  very  utmost 

wider  con-     which  its   warmest  supporters    have  claimed   has 

templation  t     .     t  »    » .7.  t 

opened.         never  been  more  than  ancuogtcal  probability.    Its 
force,  then,  as  an  argument  of  natural  theology  could 
weigh  nothing  in  comparison  with  those  substantial 
evidences  which  the  demonstrated  &cts  and  laws  of 
science   afford.     The   utmost  that  can  be  said  o€ 
such  a  theory  is  that,  if  admitted,  it  affords  a  beauti-* 
ful  opening  for  a  more  extended  religious  contem- 
plation of  the  Divine  beneficence  reaching  to  so 
many  more  myriads  of  creatures  capable  of  estimat- 
ing it.     Indeed,  without  unduly  pressing  the  argu- 
ment, we  might  fairly  agree  with   Sir  D.   Brewster 
that,  when  we  contemplate  the  combination  of  worlds 
upon  worlds,  and  especially  the  movement  of  the 
entire  solar  system  round  the  supposed  central  sun, 
^'  the  mind  rejects  almost  with  indignation  the  ignoble 
sentiment  that  man  is  the  only  being  that  performs 
this  immeasurable  journey ; "  and  that  the  planets 
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with  their  tnun  are  but  inert  masaee  "  mocking  the 
creative  Majeety  of  Heaven."  * 

AdoptiDg  the  hypothesis  of  inhabited  worlds,  the 
devout  believer  in  supreme  and  superintending 
I  Wisdom  and  Goodness,  would  doubtless  find  his 
adoration  exalted  and  enlarged  in  proportion  as 
he  conceived  a  more  enlarged  sphere  for  its  mani- 
festation,  and  believed  that  myriads  of  other  beings 
peopling  other  worlds,  however  different  in  nature 
inm  ourselves,  were  at  the  same  time  rejoicing  in 
^e  light  of  the  same  beneficent  Founttun  of  Good. 
Yet,  he  would  recollect  that  all  this  is  purely  Aypo- 
tlieiical,  and  stands  on  grounds  quite  distinct  from 
the  grand  primary  convictions  of  the  unity  and 
Wmony  pervading  those  worlds,  and  the  consequent 
recognition  of  a  Supreme  Intelligence. 

I  have  before  adverted  to  the  views  broached  by  (Enuds 
(Ersted  on  the  general  question  of  inhabited  worlds.  *"'*"^ 
Without  professing  to  assent  to  all  his  opinions,  it 
must  yet,  I  think,  be  allowed  that  there  is  much 
force  in  some  of  his  represeotatJons.     He  argues 
mmdi  on  the  intellectual  capacities  of  the  supposed 

■  BrawiUr,  p.  12S. 
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inhabitants  of  the  planets;  and  more  especially 
contends  that  necessary  truth  must  be  the  same  to 
them  as  to  ourselves:  though  great  differences  ^ 
might  exist  as  to  their  perceptions  of  natural  phe- 
nomena; and  even  in  the  former  case^  there  may  be 
great  differences  in  the  strength  of  the  reasoning 
faculty. 

To  the  same  effect  he  continues  a  passage  *  before 
quoted^  with  respect  to  their  moral  development ;  and 
even  goes  farther,  and  contends  for  a  c(»nmunity 
of  moral  laws  throughout  the  inhabited  universe.  ^ 
Setting  out  from  the  theory  of  moral  obligation 
on  our  own  globe  as  arising  necessarily  out  of  the 
position  and  nature  of  man  and  his  relation  to  his 
Creator,  CErsted  argues  that  the  same  must 
hold  good  with  the  inhabitants  of  other  worlds, 
making  due  allowance  for  the  actual  diversities  in 
their  conditions.  }l 

I  will  give  one  short  extract :  — 

**  Throughout  the  universe  there  are  beings  en- 
dowed with  the  faculty  of  understanding  that  they 
may  be  able  to  catch  some  sparks  of  the  Divine  light ; 

*  Sool  in  Nature,  p.  96. 
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and  God  reveals  Himself  to  those  beings  throngli  the 
surronnding  nniyerse,  and  rouses  their  slumbering 
reason  bj  that  Season  which  reigns  throughout  the 
sensible  world ;  naj^  He  gives  them  a  deeper  insight 
into  material  existence  the  more  their  own  minds  are 
awakened ;  and  thus  ihej  find  themselves  placed  in 
a  ceaseless  stirring  development,  which,  after  having 
reached  a  certain  point,  removes  them  further  and 
further  from  the  idea  that  the  foundation  of  being 
is  that  which  is  palpable,  and  which  leads  them  to 
acknowledge  and  view  themselves,  their  spirits  and 
bodies,  as  parts  of  one  eternal  organism  of  Reason."* 

Without  professing  to  adopt  or  even  to  imder-  Trae  unity 
stand  entirely  the  ideas  thus  eloquently  expounded, 
I  would  jet  willingly  express  an  assent  to  the  broad 
principle  involved;  and  in  such  generalised  con- 
ception (warranted  as  I  think  by  the  soundest  in- 
ductive principles)  it  is  that  I  would  recognise  the 
TBI7E  UNITY  OF  WORLDS ;  not  a  narrow  restrict- 
ing of  all  development  of  mind  and  soul  to  one 
minute  speck  in  the  universe,  which  appears  to 
me    as    unphilosophical  as  it  is  derogatory  to  the 

*  Sool  in  Nature,  p.  109.    See  alto  p.  128. 
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worthiest  conceptioiis  of  the  Supreme  Mind,  but 
an  enlarged  admission  of  all  worlds  as  harmomsing 
parts  in  one  great  whole,  and  of  the  universality  of 
such  development  of  life,  either  "  in  esse  *'  or  "  in 
posse,^*  in  actuality  or  in  potentiality,  as  wide  as 
is  our  belief  in  the  universal  presence  and  opera- 
tion of  the  Great  Source  of  all  life,  all  mind,  and 
all  soul, 
incioding         If  we  look  back  to  past  changes  and  the  probable 

origin  of 

woridsand    preparation  for  organised  life  even  in   planets  not 

past 

changes.       at  present  fitted  for  it ;  or  if  we  ascend  to  the  still 
grander  question  as  to  the  probable  order  or  law  by 
which  such  beings  may  have  come,  or  may  yet  come, 
into  existence,  though  utterly  unable  to  give  any 
positive  reply,  yet  we  cannot  fail  to  combine  every 
reflection  upon  such  a  question  with  the  great  law 
of  continuity,  and  beyond  all  doubt  to  regard  as 
highly  probable,  some  intimate  connexion  between 
the  series  of  physical  arrangements  of  unorganised 
matter,  the  successive  gradations  of  organised  ex- 
istence, and  the  crowning  of  organisation  with  animal 
and  intellectual  life,  making  it  the  fit  recipient  for 
higher  spiritual  manifestations;   and  to   recognise 
throughout  the  series  the  close  dependence  of  the 
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whole  OD  some  great  principles  of  law  and  order 

(however  unknown  to  us)  to  just  the  same  extent 

as  we  acknowledge  their  dependence  on    supreme 

intelligence  and    power,   ezhihited  to   us  through 

these  its  cosmical  manifeetalions. 

The   precise  nature  and   order   of  those   causes  Sccondur 

which  hrought  ahout  the  evolution  of  oivanised  life  evidrnce  of 

Ditinc 
on  our  globe  are  at  yet  unknown  to  us,  however  oper«ti<Mn. 

open  to  {tumble  conjecture.     But  in  proportion  as 

they  might  he  known,  they  would  afford  increaxing 

evidence  of  supreme  intelligence :  iiKrearing,  just  as 

a  more  complex  eelf-adjusUng  machinery  would  afford 

higher  proof  of  intelligence  than  that  which  wants 

manual  regulation.     I  have  observed  in  a  former 

place  that  all  rational  natural  theolc^  proceeds  by 

tracing  the  steps  and  processes  in  which  design  is 

evinced.     The  more  steps  in  snch  processes  we  can 

trace,  the  more  satia&ctory  our  convictions ;  and  if, 

where  we  do  not  know,  we  can  ^rly  an^cture,  the 

legitimate  conjecture  will  have  a  like  tendency. 

Sir  D.  Brewster  •,  however,  considers  it  a  highly  ouccUon). 

objectionable  idea,  to  suppose  the  planetary  system 

*  Hare  Wwld*  Uun  One,  Ac  p.  349. 
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"manufactured^  out  of  a  nebulous  mass  by  means 
of  certain  material  laws.  I,  on  the  contrary,  would 
accept  ibis  phrase,  and  contend  that  it  is  precisely 
the  idea  of  their  being  manufactured  instead  of 
madcy  which  would  constitute  the  stronger  proof  of 
intelliffence  and  mind. 

Precisely  in  proportion  as  a  &bric  manu&ctuied 
by  machinery   affords  a  higher  proof  of  intellect 
than  one  produced  by  hand ;  so  a  world  eWyed  by 
a  long  train  of  orderly  disposed  physical  causes  is  & 
higher  proof  of  Supreme  intelligence  than  one  in 
whose  structure  we  can  trace  no  indications  of  such 
progressive  action.     And  in  proportion  as  we  might 
be  able  to  follow  out  more  and  more  details  of  that 
succession  of  causes,  should  we  derive  increasing 
evidence  of  the  great  truth. 
Bearing  of        But  the  religious  contemplations  connected  with 

these  views 

on  reveu-     this  subject  have  assumed  also  more  definite  forms, 

tion» 

and  have  involved  difficulties  at  first  probably  little 
to  be  suspected  on  other  grounds  than  those  yet  ad- 
verted to.  It  has  not  been  merely  with  a  reflection 
on  the  enlarged  beneficence  of  the  Creator,  that 
religious  men  have  been  contented  to  regard  the 
supposed  existence  of  planetary  beings ;  they  have 
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!  >Iso  viewed  the  question  in  its  beariog  od  the  belief 

in  a  Divine  revelation  and  the  mysteries  of  human 

redemption.     In  this  point  of  Tiew,  then,  we  must 

proceed  to  look  at  it 

In  fact,  the  nmn   object  in  view,  in  both  the  Beiijioua 

dlfflcultlei 
works  under  consideration,  is  an  application  of  this  fett. 

tlieological  nature,  and  to  furnish  replies,  though  in 
very  different  ways,  to  certain  objectione  felt  on 
religious  gronnds  to  the  doctrine  of  a  plurality  of 
worlds. 
'  It  has  been  held  that  the  belief  in  the  existence 
of  rational  and  moral  beings,  however  unlike  our- 
selves, in  other  planets  or  other  systems,  is  a  notion 
which,  apart  from  its  physical  vastnese  and  difficulty, 
involves  the  believer  in  religion,  whether  natural  or 
revealed,  in  perplexities  and  objections  of  the  most 
Kiious  nature,  such  as,  in  fact  (it  is  alleged),  seem 
only  capable  of  being  relieved  by  the  rejection  either 
of  reli^ouB  futh  or  the  idea  of  a  plurality  of  worlds. 
These  difficulties  and  objections  are  dwelt  upon  with 
great  emphasis,  and  are  stated  at  large  by  both 
writers.*    We  learn  that  they  have  pressed  upon  the 

*  Era/,  S  2,  e.  4.  Mors  Woridi  tbra  Ona,  ch.  vil,  &c 
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-  -   -  —  —  -   —  -  — -^ 

serious  coiiTictions  of  many  excellent  persons,  not 
only  of  high  religions  feeling,  but  even  of  cultivated 
and  enlightened  minds ;  and  have  thus  engaged  the 
attention  of  powerful  champions  of  Christian  tnith 
in  the  endeavour  to  remove  or  mitigate  them.  In 
particukr,  the  arguments  of  Dr.  Chahners  are  re- 
ferred  to  in  detail ;  and  while  they  are  highly  com- 
mended by  the  author  of  the  Essay,  are  yet  deemed 
hardly  su£Scient  without  the  ftirther  extension  which 
he  conceives  his  own  speculations  confer  on  them. 
Alleged  Thus,  in  a  kind  of  ironical  tone,  the  supposed  ad- 

difficultiM 

\n  some  In-  vocate  of  a  plurality  of  worlds  is  represented  as 

stances 

vague  and     putting  forth  his  theory  in  a  somewhat  dogmatical 

unmeaning. 

manner ;  and,  after  making  his  various  assertions  as 
to  the  nature  of  the  remotest  planetary  systems  as 
the  seats  of  animal  and  vegetable  creations,  and  the 
habitations  of  rational  and  responsible  beings,  is 
made  to  add,  '^  the  only  matter  which  perplexes  us 

is,  that  we  do  not  quite  see  how  to  put  our  theology 
into  its  due  place  and  form  in  our  system."*     Thus   I 
far,  however,  we  do  not  exactly  make  out  what  the 
precise  source  of  this  perplexity  may  be,  or  how  it  is 

*  Essay,  p.  121. 
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at  theology  can  want  a  local  habitatioo  in  a  place- 
Ty  or  eidereal  syetem  at  all. 

We  read  through  pages  of  eloquent  and  devout 
tckmatioD,  abounding  with  varied  expressions  of 
mUments  of  religioua  humili^  and  pious  reliance 
1  the  care  of  the  Creator — of  profound  conTiction 
His  beneficent  superint«iidence  over  all  His 
orka,  and  especiidly  over  man,  so  important  in  his 
oral  and  spiritual  relations,  even  though  indgnifi- 
tnt  in  a  physical  point  of  view,  and  as  measured 
f  the  immensity  of  the  material  creation  —  all 
hich  cannot  but  meet  with  cordial  and  general 
incurrence;  but  still  in  which  there  seems  little 
I  lead  to  any  possible  collision  between  such  sen- 
ments  and  any  astronomical  or  cosmical  specula- 
ons. 

Again,  the  same  "relipous  difficulties"  seem  to 
ive  made  an  equally  powerful  impression  on  some 
inds,  whose  perplexities  are  considered  by  Sir  D. 
rewstfir.  A  lai^e  portion  of  his  work  is  devoted 
the  connderation  of  them;  and  it  appears  also 
at  similar  objections  had  presented  themselves 
en  in  past  times,  when  the  speculations  of  Fon- 
lelle   and   others  were  broached,  and  were  of  a 
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nature  to  ^ve  a  handle  to  the  sceptics  and  scoffers 
of  the  day  in  their  attacks  on  religion. 
Difficulty         One  of  the  first  of   these  religious  difficulties 

from  the 

insignifl-      which  is  at  all  distinctly  brought  out,  is  the  notaon 

cance  of 

man.  (which  howcver  incredible  it  may  appear,  from  the 

testimony  quoted,  it  would  seem,  has  really  haunted 
some  pious  minds),  that  amid  the  multiplicity  of 
creation,  if  believed  to  be  replete  with  boundless 
worlds  of  life  and  intelligence,  the  humble  indi- 
yidual,  man,  on  this  small  speck  of  earth,  miffht  be 
overlooked;  might  be  too  small  for  the  eye  even  of 
Omniscience  to  discern  —  too  insignificant  even  for 
the  vigilance  of  infinite  and  omnipresent  Providence 
to  take  care  of ! — or  that  the  omnipotent  Creator 
**  may  have  too  much  to  do^^  to  extend  his  concern 
to  all! 

Every  real  religious  doubt  or  scruple  undoubtedly 
has  a  claim  to  be  treated  with  the  most  unfeigned 
respect;  but  it  is  difficult  to  repress  an  expression  of 
astonishment  when  we  find  that  such  objections  as 
these  should  have  been  seriously  entertained  or  have 
been  deemed  deserving  of  elaborate  refutation  by 

*  See  Brewtter,  p.  149. 
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Dr.  Chalmers,  by  an  appeal  (EoweYer  forcible  in 
itself)  to  the  revelatioiiB  of  the  microecope  difr- 
dosing  worlds  of  animalcular  life  equally  the  objects 
of  providential  care ;  or,  further,  that  Sir  D.  Brew- 
Bter  should  think  this  answer  nnaatJB&ctory,  and 
actually  go  through  some  amount  of  reasoning  to 
supply  what  be  thinks  a  better  I 

But  another  difficulty  next  presses   upon   us  of  Difflcuitj 
deeper  import;  we  are  told  that  the  assertion  of  moral  woridi  pv 
and  spiritual  beings  in  other  planets  ia  full  of  danger  tpiriiu>i 
to  the  belief  in  man's  high  privileges,  the  possession 
of  a  special  Divine  revelation,  the  conununication  of 
spiritual  gifts,  or  the  promise  of  immortality.     That 
these  are,  in  &ct,  exelutivehf  his  portion  and  inherit- 
ance, the  security  of  which  would  be  hazarded  by 
imagining  any  other  claimants  on  such  dispensations 
of  the  Divine  mercy. 

There  are  doubtless  peculiar  charms  in  the  ex-  spirit  of « 
cltuive  nature  of  privileges,  whidi,  in  lact,  often 
constitutes  the  main  value  of  their  possession.  Thus, 
in  the  present  instance,  a  feeling  of  complacency 
and  comfort  seems  to  be  inspired  by  the  belief 
which,  with  a  non-peopled  universe  around  him, 
man   can   securely   entertain,  that  he   is  the   sole 
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favoured  child  of  his  Creator,  and  can  console  him- 
self in  looking  round  on  the  untenanted  planets  witli 
the  happy  reflection,  "all  these  vast  worlds  were 
made,  if  not  indeed  in  a  direct  way  for  my  use,  yet 
still  for  gratifying  me  with  the  delightful  reflection 
that  my  own  race  on  my  own  happily  constituted 
planet  are  alone  permitted  to  enjoy  the  blessings  of 
life  and  intelligence,  which  are  denied  to  other  in- 
ferior globes,  or  to  aspire  to  any  of  those  higher  ^fts 
of  grace  or  glory  which  are  our  peculiar  inheritance." 
We  cannot  fail  to  reflect  how  highly  and  peculiarly 
spiritual  is  such  a  contemplation,  and  how  eminently 
worthy  to  be  dilated  on  by  a  Christian  divine  I  how 
powerfully  tending  to  elevate  at  once  the  concep- 
tion of  a  beneficent  Creator  and  the  moral  dignity 
of  the  creature ! 
Moral  Again,  it  is  lu-ged  as  a  more  specific  objection, 

training  !n  , 

otber  that,  if  we  people  the  planets,  we  must  by  analogy 

suppose  those  inhabitants  to  have  had  a  similar 
intellectual  and  moral  progress  and  training  to  that 
which  the  human  species  have  undergone.  But  this, 
it  is  alleged,  would  impugn  the  special  character  of 
God's  government  of  our  world,  which  consists  only 
with  "man's  nature  and  place  being  unique,  and 


worldj. 
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incapable  of  repetition  in  the  scheme  of  the  uni- 
verse." " 

The  "  moral  training "  and  the  "  religious  edu- 
cation" of  the  human  race  and  the  like  phrases, 
have  become  very  common  with  writers  of  late  years, 
I  can  only  apprehend  their  meaning  in  the  simple 
sense,  that,  as  mankind  have  advanced  in  civilisa- 
tion and  intelligence,  different  codes  of  morality 
have  been  tolerated,  and  varied  forms  and  dispensa- 
tions of  religion  suited  to  those  successive  stages  of 
advance  have  been  established.  But  on  what 
grounds  it  can  be  asserted  that  such  a  series  of  pro- 
gressive movements  are  ''incapable  of  repetition," 
if  the  circumstances  of  moral  and  spiritual  beings 
should  require  it,  whether  on  our  earth  or  else- 
where, afler  all  that  baa  been  urged,  I  am  wholly 
unable  to  see. 

To   the  same  purport   the  author  of  the   Essay 

again  observes:  — 

"  Religion  seems,  at  first  sight  at  least,  to  repre-  »  Cnique 

poddon"  o: 
sent  man's  history  and  position  as  unique.     Astro-  num. 

nomy,  some  think,  suggests  the  contrary  :  I  examine 
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the  force  of  this  latter  suggestion,  and  it  seems  to 
me  to  amount  to  little  or  nothing."  * 

In  what  way  religion  ^^ seems"  thus  to  point  to 
the  unique  position  of  man,  is  precisely  the  point 
which  I  fail  to  apprehend.  I  see  nothing  in  natural 
religion  to  lead  to  this  conclusion ;  and  in  the  pages 
of  revelation,  even  in  its  most  literal  acceptation, 
whatever  privileges  are  conceded  to  man  are  surely 
nowhere  denied  to  other  possible  races  of  beings. 
Assertion  of      ^^U  more  precisely,  the  representation  takes  this 

revelation      j_  ^m      •  ajj'aT-  i»i 

only  made  ^^^^^^^ '  man,  it  IS  Contended,  is  the  peculiarly 
favoured  creature  of  Heaven — the  earth  in  which 
he  dwells  the  scene  of  the  most  peculiar  and  trans- 
cendent displays  of  Divine  mercy :  the  human  race 
has  peculiar  and  exclusive  relations  with  the  Deity. 
The  history  of  this  race  attests  a  continued  scheme 
of  exclusive  dispensations  of  grace.  And  we  are 
told  '^  The  earth,  selected  as  the  theatre  of  such  a 
scheme  of  teaching  and  redemption,  cannot  in  the 
eyes  of  any  one  who  accepts  the  Christian  faith,  be 
regarded  as  being  on  a  level  with  other  domiciles. 
It  is  the  stage  of  the  great  drama  of  God's  mercy 

*  Supplement,  p.  42. 
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and  TD&n'e  Balvation ;  tte  sanctuary  of  the  universe ; 
the  Holy  Land  of  the  creation ;  the  royal  abode,  for 
a  time  at  least,  of  the  Eternal  King."  * 

That  such  privileges  are  granted  to  man,  that 
such  displays  of  Divine  mercy  have  been  manifested, 
is  no  doubt  clear  to  every  believer ;  but  why  they 
must  be  supposed  exclutive;  why  limited  to  man 
and  iiis  earth;  why  denied  to  all  other  possible 
or  conceivable  races  of  beings — I  am  at  a  loss  to 
understand,  or  to  find  a  particle  of  evidence  in  sup- 
port of  such  an  extraordinary  assertion. 

It  is,  professedly,  to  meet  the  fatal  difficulty 
which  is  thus  believed  to  result,  if  we  deny  the  ex' 
cltuivenest  of  human  privileges,  that  the  essayist  has 
engaged  in  the  arduous  task  of  attempting  to  prove 
that  there  cemnot  exist  in  any  of  the  celestial  bodies 
inhabitants  of  a  moral  or  religious  nature  to  dispute 
with  man  his  exclutive  privileges.  If  this  con- 
clusion he  made  out,  of  course  the  objection,  such 
as  it  may  be,  &lls  to  the  ground.  But  if  the  point 
of  uninhabited  worlds  be  not  demonttrated  (and 
who  can  pretend  to  say  that  it  is  ?),  then  it  would  be 
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implied  that  the  whole  faith  of  the  Christian  world 
is  in  jeopardy:    and  its  vindication  and  truth  are  I 
staked  upon  the  acceptance  of  the  belief  in  an  unin- 
habited universe,  which  can  be  nothing  more,  at  best, 
than  a  visionary  speculation ! 
Constitutes       gu^  if  ^^  look  further  at  the  real  nature  of  this 

no  real  ob- 
jection,       difficulty,  and  endeavour  to  put  it  into  more  definite 

shape,  I  conceive  it  can  only  be  stated  somewhat 
in  this  way: — A  special  manifestation  of  the  Deity 
in  the  Gospel  dispensation  is  affirmed  to  have  been 
vouchsafed  to  the  inhabitants  of  the  earth.  But  the 
earth  is  a  very  small  and  insignificant  unit  in  a  vast 
universe  of  similar  and  greater  worlds,  all  teeming 
with  unnumbered  moral  and  spiritual  beings  pos- 
sibly of  far  higher  dignity  than  man.  Therefore^ 
we  are  to  doubt  the  reality  of  the  revelation  to  us ! 
Antecedent       But,  perhaps,  it  may  be  said  the  objection  only 

probability 

the  same      refers   to    the    general  antecedent    probability   of  a 

for  other  ^  r  y 

reveiaUoM.  revelation  (in  the  accepted  sense  of  the  terms), 
and  does  not  descend  to  the  question  of  its  par- 
ticular alleged  evidences.  Now,  as  to  this  question,  « 
we  have  only  to  consider  in  what  possible  way  the 
assertion  or  denial  of  inhabitants  in  other  worlds 
can  afiect  the  antecedent  probability   of   a  reve- 


I 
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latioD  being  made  to  the  inhabitants  of  the  earth. 
Taking  the  u^ument  for  probability  as  atated  by 
the  most  approved  writers  on  the  "  evidences,"  it 
can  be  muntained  only  on  the  same  general  graundt 
of  the  Divine  attributes,  which  would  render  it 
equally  admiitibU  in  regard  to  the  supposed  in- 
habitants of  any  other  worlds — the  creatures  of 
the  same  Supreme  Power,  to  whom,  by  parity  of 
reason,  it  must  be  supposed  a  revelation  would  be 
equally  granted  by  the  same  Supreme  Groodness 
if  they  needed  it,  and  which  assuredly  could  be 
accomplished  under  whatever  diversity  of  condition 
by  the  same  Universal  Omnipotence.  On  the  other 
hand,  if  those  grounds  of  ailment,  so  commonly 
adopted,  are  themselves  thought  unsatisfactory  in 
regard  to  the  planets,  why  are  they  admissible  with 
regard  to  the  earth  ? 

Jf  analogy   did  assign  intelligent  and   spiritual  Anaiogr 
inhabitants  to  any  number  of  other  worlds,  or  if  it  *""■ 
represented  the  whole  universe  as  nothing  but  one  """'J 
teeming  creation  of  moral  and  spiritual  existence,  'I'^'T- 
surely  the  same  analogy  would  not  only  admit,  but 
rather  require,  the  extension  of  the  same  argument 
for  the  probability  of  Divine  communication  with  one 


tend  reve- 
lation to 
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portion  or  race  of  such  beings  as  with  another ;  or 
rather,  it  might  eyen  seem  to  suggest  the  notion  of 
one  grand  universal  manifestation  of  the  Diidnity  in 
all  the  worlds  over  which  the  same  universal  Provi- 
dence presides. 
oiOections        But  the  objection  has  taken  a  more  specific  form 

Arom  pecu- 
liar views      from  a  reference   to   certain   deep  doctrinal  views 

of  man's 

condition,  relative  to  the  moral  and  spiritual  condition  of  man, 
and  especiallj  the  sinfulness  of  his  nature,  which,  it 
is  alleged,  are  endangered  hj  the  consideration  of 
other  inhabited  worlds.  Yet  surely^  if  those  beings 
are  in  their  spiritual  needs  similarly  circumstanced  to 
man,  it  is  the  fairest  presumption  that  correspond- 
ing means  of  spiritual  restoration  would  be  granted 
them.  If  they  do  not  require  those  means,  they 
may  equally  stand  in  other  relations  adapted  to  their 
nature  and  condition.  Yet  this  kind  of  objection 
seemed  to  Dr.  Chalmers  so  formidable  as  to  require 
elaborate  refutation,  and  Sir  D.  Brewster  also  makes 
a  lengthened  reply ;  in  the  course  of  which  he 
plunges  into  the  depths  of  a  metaphysical  theology, 
the  theory  of  original  sin,  and  the  hopeless  question 
of  the  existence  of  evil ;  which  last  he  seems  dis- 
posed (unless  I  misunderstand  him)  to  solve  in  the 
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convenient  way  so  readily  adopted    by  some  other 

philosophers  and  divines,  of  denying  its  reality,  and 

affirming  that  "  the  spectre  of  moral  evil  has  been 

conjured  up  by  ourselves."  * 

Without  pretending  to  co  into  such  diecnsaions,  Originof 

"^  "  "  mucbof 

which   appear  to  me   equally   needless   and   inter-  ti>«'up- 

minable,  or  dwellinjr  on  the  hazardous  nature    of  '""'^tr  ^ 
o  peculiar 

this  mode  of  reply,  it  will  suffice  to  remark  T,'""^ 
generally  here  that  these  topics  seem  chiefly  con-  "''' 
nected  with  the  present  subject  and  widi  the  ques- 
tion of  the  origin  of  the  htunan  race  only  from 
the  prevalent  adoption  of  the  theology  of  a  peculiar 
school,  according  to  whose  system  certain  supposed 
physical  changes  were  induced  by  sin  and  "  the 
fall ;  "  to  which  in  vulgar  estimation  such  singular 
effects  have  been  attributed.  It  ought  surely  to 
suffice  a  reasonable  and  Christian  inquirer  to  refer 
to  the  language  of  the  Apostle  Paulf,  and  to  perceive 
that  such  ideas  can  find  little  foundatioQ  even  in  the 
most  literal  acceptance  of  his  words,  which  do  not 
CODtun  the  smallest  allusion  to  any  physical  changes 
in  man's  nature,   but  to  a  subjection   to  death  in 

*  Bramtai,  p.  18S.  j  As  t.0.  Boca.  t.  IS,  19. 
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Adam  in  the  same  sense  as  accords  with  a  deliverance 
from  it  in  Christ 
More  pre-         In    pursuing    the    argument,  however.   Sir  D« 

die  fUte- 

ment  of  the  Brewster  puts  the  difficulty,  at  least  more  distinct!; 

main  diffi- 
culty, than  before,  into  the  mouth  of  a   supposed  timid 

Christian,  "  How  can  we  believe  that  there  are  in- 
habitants in  the  planets  when  God  had  but  one  Son 
whom  He  could  send  to  save  them  ?  ^  and  adds,  ^'  If 
we  can  give  a  satisfactory  answer  to  this  question, 
it  may  destroy  the  objections  of  the  infidel,  while  ^ 
it  relieves  the  Christian  from  his  anxieties."  To  this 
task  he  therefore  addresses  himself,  putting  the  case 
thus :  —  "  When  at  the  commencement  of  our  era 
the  Great  Sacrifice  was  made  at  Jerusalem,  it  wu 
by  the  crucifixion  of  a  man,  or  an  angel,  or  a  God. 
If  our  faith  be  that  of  the  Arian  or  the  Socinian,  |^ 
the  sceptical  and  the  religious  difficulty  is  at  once 
removed ;  a  man  or  an  angel  may  be  again  provided 
as  a  ransom  for  the  inhabitants  of  the  planets.  But  if 
we  believe  with  the  Christian  Church,  that  the  Son 
of  God  was  required  for  the  expiation  of  sin,  the 
difficulty  presents  itself  in  its  most  formidable 
shape.  **  * 

•  Page  189. 
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The  sudior'B  answer  is  to  the  effect  that,  "  aa  by  Sir ». 

Bremtcr'a 
Bome  process  of  mercy,  which  we  uDderstand  not,". .    uuwer, 

the  saving  power  of  the  sacrifice  has  been  communi- 
cated alike  to  the  most  distant  natjons  and  ages, 
past  and  ititare;  so  it  might  just  as  easily  be  com- 
oiunicated  to  the  inhabitants  of  the  most  distant 
planets  and  worlds ;  and  if  this  should  not  be  con- 
rincing,  another  answer  is  hinted  at  (though  not  en- 
tirely approved  by  the  author),  yet  as  satis&ctory  to 
some  minds,  viz.,  that  the  Divinity  might  in  other 
planets  "  resume  a  physical  form,  and  expiate  the 
»uilt  of  unnumbered  worlds."  • 

These   su^estions   may   be   safely   left  without  Source  of 

*  1  «i-       1  -  .  ,.1     <IIIIlcultlM 

niTtner  comment.     Minds  so  constituted  as  to  feel  id  umnr 

Such  a  difficulty  will  probably  be  weU  satjsfied  with  cbrbtiui- 

\tj. 
the  solutions  here   proposed.     But  the  whole  dia- 

<nisgion  cannot  hut  suggest  a  passing  remark  on  the 

Myle  and  tone  of  theologieing  evinced  in  the  very 

statement,  whether  of  the  objection  or  the  answer. 

It  seems  to  belong  to  a  somewhat  obsolete  school, 

and  to  refer  too  much  to  those  narrow  humanised 

'deaa  of  the  Divinity  and  His  dealings  with  man  de- 

•  Page  "S. 
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The  same 
difficulties 
urged  by 
otan 
Wericy, 


rived  so  commonly  from  too  literal  an  interpretation 
of  the  anthropomorphisms  of  the  Hebrew  Scriptures, 
and  Httle  consonant  with  the  more  enlightened  views 
which  a  better  dispensation  encourages. 

The  same  religious  difficulties  adverted  to  by 
both  the  writers  in  this  discussion  were  urged  with 
some  force  long  ago  by  John  Wesley*,  who  (like 


*  I  am  indebted  to  a  friend  for  the  following  extract  from  a  aennon 
of  John  Wesley,  Text,  **  What  is  Man  ?  "    Psalm  viii.  3,  4. 

**  Let  as  then  fear  no  more  I  Let  us  doubt  no  more  I  He  that  spared 
not  His  own  Son,  but  delivered  Him  up  for  us  all,  shall  He  not  with  Him 
fireely  give  us  all  things  ? 

**  *  Nay,'  says  the  philosopher,  *  if  God  so  loyed  the  world,  did  He  not 
love  a  thousand  other  worlds,  as  well  as  He  did  this  ?  It  is  now  allowed 
that  there  are  thousands,  if  not  millions  of  worlds,  besides  this  in  which 
we  live.  And  can  any  reasonable  man  believe,  that  the  Creator  of  all 
these — many  of  which  are  probably  as  large,  yea,  far  larger  than  ours— 
should  show  such  astonishingly  greater  regard  to  one  than  to  all  the 
rest  ? '  I  answer,  Suppose  there  were  millions  of  worlds,  yet  God  may  see 
in  the  abyss  of  His  infinite  wisdom  reasons  which  do  not  appear  to  as 
why  He  saw  good  to  show  this  mercy  to  ours  in  preference  to  thousands 
or  millions  of  other  worlds.  I  speak  this  even  upon  the  common  sop- 
position  of  the  plurality  of  worlds — a  verv  favourite  notion  with  all  those 
who  deny  the  Christian  Revelation ;  and  ^or  this  reason,  because  it  aflbrdi 
them  a  foundation  for  so  plausible  an  objection  to  iL  But  the  more  I 
consider  that  supposition,  the  more  I  doubt  of  it :  insomuch  that,  if  it 
were  allowed  by  all  the  philosophers  in  Europe,  still  I  could  not  allow  it 
without  stronger  proof  than  any  I  have  met  with  yet" 

He  then  cites  the  argument  of  Huyghens,  to  the  effect  of  the  probability 
of  planetary  inhabitants,  but  proceeds  to  mention  that  at  a  later  period 
Huyghens  entertained  doubts  on  the  subject  from  observing  that  the  moon 
had  no  atmosphere.  Hence,  he  says,  the  argument  falls  to  the  grroDiuL 
He  then  goes  on :  **  But,  you  will  say,  suppose  this  argument  fails,  we  mtr 
infer  the  same  conclusion — the  pluralitv  of  worlds — from  the  unbound^i 
wisdom,  and  power,  and  goodness  of  tlie  Creator.  It  was  full  as  eas^  to 
Him  to  make  thousands  of  worlds,  as  one.  Can  any  one,  then,  bebeve 
that  He  would  exert  all  His  power  and  wisdom  in  creating  a  single 
world  ?  What  proportion  is  there  between  this  speck  of  creation  and  Uie 
Great  God  that  nlleth  heaven  and  earth,  while 


'*  <  We  know,  the  power  of  His  almighty  hand 
Could  form  another  world  fh>m  every  sand? ' 
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mthor  of  "  The  Plurality  ")  could  find  no  other 
lion  than  hy  denying  Uie  existence  of  other 
bited  worlda,  aa  an  unfounded  idea,  merely 
n  np  (as  he  says)  by  infidel  philosophers, 
ifibrding  a  plau»ble  objection  agunst  Chrie- 
ity. 


edemption  are  granted  to  the  inhabitants  of  this  "Muniption. 
b,  they  are  therefore  not  granted  to  those  of  any 
r  worlda  :  and  that  it  i>  a  part  of  Christianity  to 
this  exclusive  view. 

hat  such  high  privileges  (as  already  remarked) 
asserted  with  respect  to  nun  on  this  earth  in 
pture  is  manifest ;  but  it  may  be  asked  in  vain 
t  particle  of  proof  can  be  alleged  for  denying 
vith  respect  to  the  postible  inkahitantt  of  other 
'da  9    Let  those   who  urge  this  objection   pro- 

0  thifl  boA5t^  prooft  tbia  aryumentvit  palnafium  of  tbe  leamed  in- 
1  aiuwer,  Dayou  expect  to  find  anv  propartioii  between  Gnile  and 
«P  Sappose  God  had  created  a  IboDsand  timei  more  worlds  tban 
■re  gmina  of  und  in  tbe  unireree,  wbat  proportion  woald  all  tfaeee 
ler  bear  to  the  ioBnile  Creator  ?  Still,  ia  camparieon  of  Him,  tbej 
be,  not  a  Ihouaond  limes,  but  Infinitely,  leu  inui  a  mite  compared 
nniverte.  Have  done,  (hen,  with  this  childish  prattle  about  the 
rtion  of  creatures  to  their  Creator,  and  leave  it  to  the  alt-wise  God 
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Inconsis- 
tencies (if 
Wesley's 
axigument 


No  proof      duce  a  sinscle  arG:iiment  &om   the   reason  of  it^ 

of  the  ex-  ®  ° 

ciusivcnesa    q^^^q  /jf  they  thliik  it  one  amenable  to  reason  at  Ic 

of  privi-  \  J  I 

^«««»-  all),  or  a  single  passage    from    the   New   Testa- K 

ment   in   which   such  limitation  or  exclusion  is  as^le 
serted,  and  the  objection  may  have  some  weight 
But  this  they  do  not  attempt,  nor  do  they  seem 
to  perceive  that  the  attempt  is  necessary  to  esta- 
blish their  case. 

That  Wesley  should  set  down  all  philosophers 
who  advocate  a  plurality  of  worlds  as  ''  learned 
infidels''  is  not  surprising;  but  with  his  acknow* 
ledged  acute  powers  of  reasoning,  it  is  remarkable 
that  in  earnestly  asserting  (what  is  not  contested) 
that  such  high  privileges  are  vouchsafed  to  man, 
and  expatiating  on  their  greatness  and  value,  he 
seems  to  think  it  sufficiently  proved  that  thej 
cannot  be  granted  to  other  races  of  beings. 

And  when  he  so  strangely  glances  at,  but 
passes  over,  the  undeniable  argument  that  Omni" 
potente  could  as  easily  create  thousands  of  worlds 
as  one,  he  seems  equally  bUnd  to  the  obvious  an- 
swer that  the  same  Omnipotence  could  as  easily 
redeem  thousands  of  worlds  as  one,  if  they  needed 
it 
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The  truth  is— all  these  and  the  like  difficulties  Contradic- 

lion  in  rea- 

arise  wholly  from  the  inconsistency  of  attempting  to  "^"l"^  ^\ 
reason  at  all  on  subjects  which  the  writers  them-  ^^^ 
selves^  at  the  same  moment,  pronounce  to  he  above 
all  recLson:  attempting  to  argue  that  the  Deity 
could,  or  could  not,  act  in  this  or  that  way,  when 
they,  in  the  same  breath,  assert  the  incomprehensi- 
bility of  His  counsels. 

If  it  be  an  inscrutable  mystery  wholly  beyond 
human  comprehension  that  God  should  send  His  Son 
to  redeem  this  world,  it  cannot  be  a  more  inscrutable 
mystery  or  farther  beyond  human  comprehension  that 
He  should  send  His  Son  to  redeem  ten  thousand 
other  worlds.  If,  on  the  other  hand,  the  mystery 
be  amenable  to  any  reasoning,  or  charge  of  incon^ 
sistency  in  the  one  instance,  it  must  equally  be  so 
in  the  other. 

But,  apart  from  the  mere  words  of  the    sacred 

writers,   these   doctrines  have  no   existence;    and 

these  words  express  nothing  with  respect  to  the 

case  of  other  races  or  other  worlds ;   addressed  to 

our  own  race,  they  profess  to  declare  only   what 

concerns  that  race. 

u  2 
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Other  in- 
stances of 
narrow 
▼lews. 


Though  referring  to  a  different  part  of  the  sub- 
ject before  discussed^  yet  I  may  just  cite  another 
instance  of  expressions  evincing  a  similar  narrow 
spirit^  and  seeming  to  imply  ideas  which  might 
have  been  supposed  exploded  from  the  minds  of 
philosophers :  —  **  Can  we  believe  that  He  who 
formed  the  worlds  has  made  only  one^  and  that 
in  place  of  resting  on  the  seventh  day.  He  rested 
during  the  whole  week  of  creation,  and  still  rests, 
having  transferred  His  almighty  power  to  certain 
laws  of  matter  and  motion,  by  which  the  sun  and 
all  his  planets  were  manufactured  ftx)m  nebulous 
matter?"* 

The  common  occurrence  of  language  of  this  sort 
(not  solely  in  reference  to  the  present  question)  leads 
us  to  reflect  generally  how  much  of  the  unhappy 
perplexities  and  objections  which  beset  the  minds  of 
believers  on  some  points,  especially  where  science  is 
supposed  to  come  into  collision  with  religion,  must  be 
traced  to  the  influence  of  popular  dogmas,  founded 
on  a  narrow  literalism,  which,  as  in  cases  already 
glanced  at,  betrays  its  Judaical  origin,  rather  than 

•^Brewster,  p.  249. 
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iimexion  witt  the  enlightening  influencea  of 
ianity. 

re  is  one  other  idea  of  an  extremely  peculiar  Pecuiur 
iken  up  by  Sir  D.  Brewster",  referring  to  the  (utureit 
m  where  believers  can  place  the  locality  of  their 
state.  He  refers  to  some  passages  of  Scripture, 
literally  seem  to  imply,  or  at  least  coiinte- 
tbe  idea  of  a  plurality  of  inhabited,  or  at  least 
)le  worlds.  He  enters  on  a  calculation  to  show 
1  a  future  state,  for  the  myriads  of  resuscitated 
bodies,  the  earth  would  afford  utterly  in- 
nt  room;  and  that  the  future  abode  of 
lust,  therefore,  be  in  some  of  the  other  bodies 
solar  system,  which,  beinff  habitable,  will  be 
e  to  this  purpose.  Such  is  the  idea  indicated 
n  the  iutroductioo  of  his  volume,  and  such 
lal  conclusion  to  which  the  whole  discussion 

the  danger  threatened  to  tkU  doctrine  which 
utes  the  main  cause  of  alarm  at  the  triumph 
iticism  in  the  denial  of  a  habitable  condition 
planets.     Yet  it  might  rather  seem  that  their 

■  BnwiUr,  pp.  18.  S56. 
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being  uninhabited  wotild  be  more  faTOurable  to  this 
doctrine,  as    affording  more    ample   space   for  the 
reception  of  resuscitated  humanity. 
Difficulty  Though  unable  to  perceive  the  importance  or 

obviated.  6  r  r 

reasonableness  of  this  question,  I  am  yet  anxious 
to  give  it  the  most  respectM  consideration;  and 
therefore  feel  bound  to  add,  if  it  be  needed,  for 
the   confirmation  of  any  wavering  mind,  that,  in 
my  opinion,  the  slightest  attention  to  the  writings 
of  the  Apostles  affords  a  more  satisfisM^tory  solution 
of   the    difficulty  than    any   astrononncal   theories 
whatever.      If   there   be  one   point  clear  in  their 
declarations,  it  is  that  the  resuscitated  body  will 
not  be  material      "  It  is  sown  a  natural   body  — 
it  is  raised  a  spiritual  body.**    {a&fia  ^i^ucov, .  .  .  • 

TTvevfiariKovS)* 
General  re-       Such  then,  on  the  whole,  is  the  formidable  diffi- 

marks  on 

the  appiica-  culty  of  a  plurality  of  inhabited  worlds  1    Such  the 

tion  of  the 

arguments,  dispute  whIch  threatens  the  alternative  of  a  sur- 
render either  of  faith  or  of  science!  Such  the 
source  of  so  much  perplexity  to  thoughtful  and  re- 
ligious minds,  to  the  solution  of  which  such  elaborate 


•  1  Cor.  XV.  44. 
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speculations  must  be  devoted  I  Such  the  danger 
threatened  to  Christianity,  which  it  is  the  aim  of  the 
essayist,  by  such  laboured  reasonings  and  startling 
paradoxes,  to  avert  I  And  to  escape  &om  which 
Sir  D.  Brewster,  by  so  opposite  a  route,  would 
guide  his  readers  I 

It  is  difficult,  perhaps  impossible,  fairly  to  judge 
of  the  convictions  of  others,  and  I  would  wish  to 
treat  all  serious  convictions  with  unfeigned  respect. 
But  after  what  has  been  already  observed,  I  must 
confess  myself  more  disposed  to  concur  in  the 
abstract  justice,  than  to  perceive  the  consistency, 
of  Sir  D.  Brewster's  remark,  "The  difficulties 
we  have  been  considering,  in  so  far  as  they  are 
of  a  religious  character,  have  been  very  unwisely 
introduced  into  the  question  of  a  plurality  of 
worlds  1"* 
'  For  my  own  part,  I  would  rather  disclaim  the  Becommcn- 

•^  ^  dationof 

entire  principle  of  such  discussion,  whether  in  the  clearer 

*  *  Tlewsofthe 

objections  or  the  replies.  The  strange  juxtarposi-  f*"^^*^^*^ 
tion  of  ideas  of  such  very  different  kinds,  religious  p'^^^^p^®'  > 
and  physical,  which  characterise    these   reasonings 


*  Brewster,  p.  164* 
U  4 
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altogether,  seems  in  a  peculiar  degree  likely  to 
expose  the  whole  subject  to  the  attacks  of  the 
scoffer.  The  expression  of  theological  dogmas  con- 
trasts singularly  when  mixed  up  with  the  specula- 
tions of  science.  The  languages  of  the  two  sound 
strangely  together ;  and  I  am  powerfully  reminded 
of  the  wisdom  of  Bacon's  suggestion,  **  Da  fidei 
QUiE  FiDEi  BUNT."*  And  if  these  speculations  on 
planetary  worlds  have  really  caused  any  perplexity 
and^^TO-^  to  persons  capable  of  profiting  by  rational  and  phi- 
^^'  losophical  views   of    the   subject,   I   would  rather 

entreat  their  serious  attention  to  the  question, 
"whether  the  cause  of  truth  would  not  be  better 
sei'ved  by  a  preliminary  endeavour  to  acquire  clearer 
views  of  the  grounds  on  which  scientific  speculation 
on  the  one  hand,  and  the  expression  of  theological 
doctrine  on  the  other,  are  legitimately  established, 
and  of  the  very  different  basis  on  which  they 
respectively  stand,  each  firmly  on  its  own  ground, 
but  as  unstable  on  the  other  s  as  a  ship  on  land 
or  a  pyramid  on  the  sea.  f 


*  De  Augm.  lib.  iii.  c.  2. 

t  That  it  is  not  unseasonable  or  needless  to  press  the  consideration  of  the 
proper  ground  on  which  such  inquiries  ought  be  conducted,  nor  to  io^^ 
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To  this  end,  then,  to  aid  in  such  an  inquiry,  a  some  gene- 
ral suggea- 
very  few  concluding  remarks  may  be  directed.  tions  on 

this  sutiject. 

The  case  as  put  by  the  essayist,  *'  How  to  place 
our  theology,"  with  reference  to  the  question  of 
inhabited  worlds,  may  perhaps  be  taken  as  in  some 
sense  the  expression  of  a  difficulty  felt  more  widely 
as  to  the  relation  of  Christianity  to  physical  science 
generally;  and  is  probably  similar  to  that  ac- 
knowledged by  another  eminent  writer,  who  de- 
clares it  to  be  "the  great  problem  of  the  age  to 
reconcile   faith  with    knowledge,    philosophy   with 

religion.*'  • 

To  discuss  such  a  question  in  the  way  which  its  im- 
portance demands,  would  be  to  open  a  very  wide  in- 
quiry, wholly  beyond  the  necessary  limits  and  scope 
of  this  Essay,  and  one  which,  perhaps,  could  hardly 
be  entered  upon  with  much  prospect  of  satisfying 
the  yarieties  of  apprehension  (or  possibly  misappre- 
hension) which  it  might  encounter.  All  I  shall 
sittempt,  therefore,  will  be  to  oiFer  a  few   gene- 


^n  the  independence  of  matters  of  faith  from  those  of  science,  is  farther 
Evinced  by  the  announcement,  while  these  sheets  are  going  throngh  the 
press,  of  another  anonymous  publication  on  the  theological  argument, 
**  The  Plurality  of  Worlds.— 7^  Positive  Argument  from  Scripture,"  &c. 
^ndon,  18o5. 
*  Archdeacon  Hare,  Life  of  Sterling,  p.  121. 
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altogether^  seems   in   a  peculiar   degree    likely  to 
expose   the   whole   subject  to   the   attacks   of  the 
scoffer.     The  expression  of  theological  dogmas  con- 
trasts singularly  when  mixed  up  with  the  specula- 
tions of  science.     The  languages  of  the  two  sound 
strangely  together ;  and  I  am  powerfully  reminded 
of  the  wisdom  of  Bacon's  suggestion,  "  Da  fidei 
QUiE  FIDEI  BUNT."*     And  if  these  speculations  on 
planetary  worlds  have  really  caused  any  perpleidty 
^^T^tt^    ^  Pe^^^s  capable  of  profiting  by  rational  and  phi- 
^^'  losophical  views   of    the   subject,   I   would  rather 

entreat  their  serious  attention  to  the  question, 
"whether  the  cause  of  truth  would  not  be  better 
served  by  a  preliminary  endeavour  to  acquire  clearer 
views  of  the  grounds  on  which  scientific  speculation 
on  the  one  hand,  and  the  expression  of  theological 
doctrine  on  the  other,  are  legitimately  established, 
and  of  the  very  different  basis  on  which  they 
respectively  stand,  each  firmly  on  its  own  ground, 
but  as  unstable  on  the  other's  as  a  ship  on  land 
or  a  pyramid  on  the  sea.  f 


*  De  Augm.  lib.  iii.  c.  2. 

t  That  it  is  not  unseasonable  or  needless  to  press  the  consideration  of  tp^ 
pwptr  ground  on  which  such  inquiries  ought  be  conducted,  nor  to  insii^ 
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To  this  end;  then,  to  aid  in  such  an  inquiry,  a  some  gene- 

,  ral  8ugge»- 

very  few  concluding  remarks  may  be  directed.  tions  on 

this  sutiiect. 

The  case  as  put  by  the  essayist,  *'  How  to  place 
our  theology,"  with  reference  to  the  question  of 
inhabited  worlds,  may  perhaps  be  taken  as  in  some 
sense  the  expression  of  a  difficulty  felt  more  widely 
as  to  the  relation  of  Christianity  to  physical  science 
generally;  and  is  probably  similar  to  that  ac- 
knowledged by  another  eminent  writer,  who  de- 
clares it  to  be  "the  great  problem  of  the  age  to 
reconcile  faith   with   knowledge,    philosophy   with 

religion."* 

To  discuss  such  a  question  in  the  way  which  its  im- 
portance demands,  would  be  to  open  a  very  wide  in- 
quiry, wholly  beyond  the  necessary  limits  and  scope 
of  this  Essay,  and  one  which,  perhaps,  could  hardly 
be  entered  upon  with  much  prospect  of  satisfying 
the  yarieties  of  apprehension  (or  possibly  misappre- 
hension) which  it  might  encounter.  All  I  shall 
attempt,  therefore,  will  be   to  offer  a  few   gene- 


on  the  independence  of  matters  of  faith  from  those  of  science,  is  further 
Evinced  by  the  announcement,  \vhile  these  sheets  are  going  through  the 
Press,  of  another  anonj-mous  publication  on  the  theological  argument, 
•*  The  Plurality  of  Worlds.— TAe  Fotkive  Argument  from  Scripture;*  &c. 
X^ndon,  1855. 

*  Archdeacon  Hare,  Life  of  Sterling,  p.  121. 
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lal  and  somewhat  fragmentary  remarks^  whidi  must 
be  left  to  the  judgment  of  the  reader  to  apply. 
Pinraittf  of      In  £|^  the  question    now  discussed  is  only  a 

worlds  odIj 

afobonu-     subordinate  branch  of  a  far  wider  subject    The 

Date  point 

mere  inquiry  as  to  the  probability,  or  otherwifle, 
of  inhabitants  in  the  planets,  is  in  itself  of  a  yeiy 
secondary  and  unimportant  character.  What  we 
have  to  consider  is  rather  the  broad  principle  in- 
volved in  any  or  ai7  cosmiad  speculations;  they 
all  tend  to  place  our  earth,  and  man  upon  it,  in  a 
very  subordinate  position  in  the  vast  universe ;  not 
Sabordinate  merely  in  space  and  position,  but  in  general  re- 

pofitioa  of  *r  o 

roaainthe    lation;  as  one  small  and  insignificant  link  in  the 

uniTene.  ® 

vast  chain  or  rather  universally  connected  ramifi- 
cation of  physical  causes,  of  which  there  is  no  one 
constituent  part  more  the  head  or  the  termination 
than  any  other.  Hence  a  difiSculty  is  felt  by  some 
because  they  imagine  that  moral  and  spiritual  re- 
lations must  follow  the  same  law. 

Yet  nothing  can  be  in  itself  more  unfounded; 
and  still  more  must  this  appear  when  considered  in 
connexion  with  what  has  been  here  advanced.  The 
tenor  of  the  whole  preceding  argument  has  been 
to  point  out  the  independence  of  the  physical  order 
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of  things,  and  the  tpiritual*  It  has  been  main- 
tained tliat  the  Tery  idea  of  &  spiritual  nature  in 
man,  in  so  far  <u  it  is  independent  of  the  body, 
belongs  to  a  higher  order  of  conceptions,  of  a  kind 
radically  t^erent  from,  and  forming  no  part  of, 
a  phy^cal  system. 

It    is    to    this    class   of  conceptions    that    reli-  P^^i*^ 
gious  doctrines  properly  refer;   and  thus  it  would  JJ^^j^T" 
eeetn,  on  general  grounds  at  least,  unreasonable  to 
expect  that  the  two  should  have  any  connexion ;  or 
to  be  ansdoos,  on  the  one  hand,  to  frame)  theories 
combining   physical   science   with   religious  belief, 
or,  on  the  other,  to  imagine  the  region  of  physical  ^  ,^^ 
truth   an   unsafe   locality   for  a  theological   creed,  ^aiitarsi"' 
But  in  detail,  perhaps  it  may  be  said  this  will  be 
found  otherwise. 

There  is,  certainly,  one  point  of  view  in  which 
physical  science  and  theology  are  obviously  and 
unquestionably  in  close  contact  and  dependence — 
in  the  primary  inference  of  a  Supreme  Intelligence, 
as  derived  from  the  order  of  nature  so  largely 
dwelt  upon  in  the  preceding  Sssay  f  •  tmd  which 

•  Sm  ■bOT«  p.  74.  2*2.  t  Sm  EMay  L  5  r. 
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Natural 
theology 
very 
limited. 


Natural 
theology 


forms  the  substantial  and  necessary  foundation  of 
all  rational  conceptions  of  religious  belief.  But  this 
fowndaHoUy  however  solidly  laid,  rises  no  higher 
than  to  the  lowest  basement ;  and  if  the  conclusions 
at  which  reason  arrives,  are  restricted  according  to 
the  nature  of  the  physical  evidence,  while  they  may 
afford  some  corrective  of  too  blind  and  literal  a 
dogmatism,  they  offer  no  disparagement  to  higher 
spiritual  convictions.  In  this  respect,  then,  and  to 
this  extent  at  least,  we  may,  perhaps,  see  **  how  to 
place  our  theology  "  on  the  basis  of  these  sublime 
deductions  from  physical  science.  These  deductions 
(as  before  mentioned)  are  confessedly  very  limited 
and  imperfect  They  present  nothing,  as  it  were, 
but  the  meagre  skeleton ;  to  fill  it  out  with  sub- 
stance and  life  is  the  function  of  those  higher  inti- 
mations derived  from  moral  and  spiritual  sources, 
and  which  are,  in  their  essential  nature,  alien  from 
physical  considerations. 

A  scientific  natural  theology  does  not  rise  to  the 


prepares  for  aspirations  of  a  spiritual  or  moral  Theism ;  still  less 

revelatioD. 

to  the  scriptural  or  ecclesiastical  doctrines.  It  tells 
very  little  of  the  attributeSy  and  nothing  of  the 
mode  of  the  Divine  existence;    but  for  that  very 
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reason   it    preBento    nothing   to  contravene    higher 

spiritual  views  proposed  from  othek  boubces. 

Yet,  when  from  this  primary  truth,  we  advance  Phyrieat 

dlfficnJtlM 
to  those  more  precise  views  of  religious  doctrine,  >d  more 

pirtlculal' 

we  find  a  disposition  continually  evinced  to  place  "lieioua 
them  in  connexion  or  in  collision  (as  the  case  may 
be)  with  physical   consideratjons ;    to  raise  philo- 
sophical theories  on  a  theological  basis,  or  to  find 
fatal  difficulties  in  the  failure  of  such  attempts. 

If  we  would  trace  such  tendencies  to  their  source,  Soum*  or 

mlKoncep- 
we  may  find  a  too  common  origin  of  misconception  Uonoo 

in  the  ignorance  in  which  many,  even  of  coDsiderable  j"^ 

scientific  attainments,  remain  as  to  the  real  nature 

of  Christianity  ;  when  their  profession  of  it  consists  ipionnn 

orCbrii- 
either  in  merely  bowing  to  conventional  requisitions,  tuoitj. 

or  is  based  on  notions  derived  solely  from  the  pre- 
valent or  established  belief,  instead  of  an  enlightened 
and  independent  examination  of  it  for  themselves. 

Again,  many  who  are  extensively  versed  in  the  want  of 

detuls  of  a  particular  branch  of  science,  may  oflen  lonphini 

prlnctplH. 
have  reflected  little  on  its  wider  relations  and  phi- 

losoplucal  spirit.  Hence,  while  they  admit  the 
impropriety  of  some  of  the  speculations  just  ad- 
verted to,  they  are  deficient  in  the  distinct  concep- 
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tions   of  the  broad    principles  and  grounds  of  all 
philosophical  inquiry. 

Physical  philosophy  has  doubtless   within  itself 
the  germs  of  higher  knowledge^  and  presents  us  with 
those  first  elementary  notions  which  are  pre-enu- 
nently  valuable^  as  subservient  to  the  establishment 
of  theological  truth  on  a  rational  basis.     In  such  a 
sense,  and  within  due  limits,  theology  deduced  from 
philosophy y  may  be  sound  and  valid.     But  in  every 
case    philosophy    deduced   from    theology  must    be 
essentially  erroneous  and  fallacious ;  it  is  no  longer 
philosophy.     It  appeals  to  other  authority,  and  dis- 
owns its  proper  inductive  character. 

The  desire  whether  for  peopling  or  for  dispeopling 
planetary  or  sidereal  worlds  on  theological  grounds, 
appears  to  arise  from  the  same  fundamental  miscon- 
ception or  disregard  of  the  proper  provinces  and  limits 
of  philosophy  and  of  theology  which  has  led,  in  so 
many  other  cases,  to  an  unhappy  and  incongruous 
mixture  of  the  two, — producing  nothing,  as  Bacon 
has  so  justly  observed,  but  '^  a  fantastical  and  super- 
stitious philosophy  and  a  heretical  religion."  *     Of 


30  U-^ 


*  De  Augm.  L  iii.  c.  2. 
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ibis   mode   of   procedure   we    have    had   abundant 
instances  in  all  st^ee  of  scientific  advance. 

Without  recurring  to  more  ignorant  ages,  and  Th«*nk»i 
the  speculations  of  the  schoolmen,  we  trace  the  very 
same  spirit  in  later  times  in  the  formation  of  such 
systems  as  that  of  Tycho,  founded  on  the  idea  of  re- 
:»sciling  astronomy  and  Scripture;  in  the  vortices  of 
Descartes,  deduced  byreasoning  on  theological  grounds 
Grom  the  perfections  of  the  Deity ;  !n  tlie  cosmical 
theories  of  the  Hutchinsonians,  or  what  they  termed 
"  Moses'  Principia,"  founded  on  the  Hebrew  Scrip- 
tures, in  opposition  ia  Newton's ;  and  in  our  own 
times  in  the  various  schemes  of  the  Bible  geolo-  ^^'*°' 
gists,  each  in  aucceseion  presenting  but  some  new 
shade  or  modification  of  the  same  radical  mis~ 
conception  to  take  the  place  of  its  exploded  pre- 
decessor. 

It  is  worth  while  to  dwell  on  this  last  instance  as 
Tery  instructive  in  its  consequences,  especially  to 
those  who  have  not  antecedenUy  taken  more  general 
views.  Even  at  the  present  day  there  are  not 
wanting  occasional  attempts  to  keep  up  the  hopeless 
chimera  of  erecting  theories  of  geology  on  the 
Mos^c  narrative.     It  is  needless  to  observe  that,  as 


»r 
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all  notion  of  an  accommodation  of  the  facts  to  the 
text  has  long  since  been  given  up  by  all  bom 
inquirers,  these  attempts  are  now  merely  directed 
to  explaining  away  the  sense  of  the  text ;  in  which 
•  they  no  doubt  succeed  by  such  principles  of  verbal 
interpretation  as,  if  fairly  applied  to  other  parts, 
would  readily  enable  us  to  put  on  any  given  passage 
any  required  construction. 
CoDtradic-         All  inquirers,  possessing  at  once  a  sound  know^ 

tion  be- 
tween geo-    ledge  of  geology,    and   capable  of  perceiving  the 

logy  and  the 

Hebrew        undeniable  sense  of  a  plain  circumstantial  narrative, 

Scriptures. 

now  acknowledge  that  the  whole  tenor  of  geology  is 
in  entire  contradiction  to  the  cosmogony  delivered 
from  Sinai ;  a  contradiction  which  no  philological 
refinements  can  remove  or  diminish;  a  case  which 
no  detailed  interpretations  can  meet,  and  which  can 
only  be  dealt  with  as  a  whole.* 

I  have  elsewheref  fully  discussed  this  subject,  and 
have  there  explained  the  only  view  which  I  think 
the  case  admits;  in  one  word,  that  the  narrative, 
as  a  whole,  as  it  cannot  be  received  as  historical. 


*  For  some  excellent  remarks  bearing  on  this  point,  the  reader  is  re- 
ferred to  Mr.  Kenrick's  "  Essay  on  Primeval  History."  London,  1846. 
Preface,  p.  xiv. 

t  See  Connexion  of  Natural  and  Divine  Truth,  p.  245. 
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may  be  regarded  as  a  poetical^  representation ;  adapted^ 
as  it  was  addressed,  to  the  Israelites,  as  the  basis  of 
the  institution  of  the  Sabbath.  But  be  this  as  it 
may,  real  Christianity,  I  contend,  can  be  in  no  way 
affected  by  this,  or  any,  contradiction  to  the  Old 
Testament  law*,  with  which  it  has  been  erroneously 
mixed  up ;  on  the  contrary,  the  palpable  discrepancy 
is  valuable,  as  reminding  us  the  more  forcibly  of 
its  independence. 

It  is  undeniable   that  the   advance  of  physical  ^ncrotcb- 
knowledge  has  from  time  to  time  made  inroads  on  ^Jj^^^ 
the   territories  which  prescriptive   error  had  once  **"^'* 
consecrated  to  religion.     So  the  Copemican  heresy 
not  only  deposed  the  earth  from  its  proud  immobility 
as  the  centre  of  the  universe   and  the  throne   of 
spiritual  infallibility,  but  set  at  nought  the  ktter 
of  numerous  scriptural  texts ;  it  entailed  the  impious 
doctrine  of  antipodes^  and  destroyed  the  ideas  of  an 
upwards  and  a  downwards^  a  heal  heaven  above^  and  a 
local  hell  beneath  the  earth.     It  broke  through  the 
solid  firmament,  and  placed  in  jeopardy  the   ex- 
istence of  a  physical  purgatory.     Yet  real  Chris- 


*  See  my  Esmj  on  the  Law  and  the  Goepel,  ^  Joonial  of  Sacred 
Literatare,*^  April,  1848. 

♦   X 
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tianity  has  been  in  no  way  injured ;  but  the  reverse ; 
its  rational  and  spiritual  character  has  been  the  more 
powerfully  asserted  and  vindicated. 

In  all  ages  bigotry  has  erected  its  strongholds  on 
the  basis  of  ignorance^  and  especially  on  erroneous 
physical  ideas,  and  has  then  resisted  all  advance  of 
intelligence  on  the  plea  that  it  is  destructive  to  the 
security  of  religion,  as  it  doubtless  is  to  their  baneful 
systems ;  while  they  thus  by  clear  implication  dis- 
sever the  claims  of  religion  from  those  of  truth,  and 
degrade  the  profession  of  it  to  the  level  of  the  most 
baseless  superstition. 
Favourable        Even  among  professed  Protestants,  and  in  a  phi- 
reiigion.       losophic  age,  men  have  hardly  become  convinced 
that  the  advance  of  physical  enlightenment,  so  far 
from  being  hostile  to  religious  truth,  is  eminently 
serviceable  to  it,  were  it  only  in  dissevering  it  from 
false  allies  and  equivocal  auxiliaries,  and  thus  ex- 
hibiting its  true  spiritual  power,  when  cleared  from 
the  heterogeneous   incumbrances    and    corruptionB 
which  a  false  philosophy  or  a  narrow  literalism  had 
fastened  upon  it,  and  which,  instead  of  aids  and 
defences,  are  in  reality  its  hindrances  and  disfigure- 
ments. 


K 
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But  when  we  turn  to  the  pages  of  the  Bible,  it  Physical 

•     J      1    1  r     /•         1  .  •  difficulties 

IS  doubtless  the  fact  that  continual  reference  is  made  in  the  Bible. 
to  physical  considerations  of  various  kinds,  which 
may  in  many  instances  give  rise  to  difficulties. 
These  will  be  so  very  differently  estimated  in  mag- 
nitude and  significance  by  different  minds,  that  it 
would  be  impossible  to  discuss  the  question  in  a  way 
satisfactory  to  all.  It  may  perhaps  suffice  to  suggest 
a  general  application  of  what  was  above  observed  in 
reference  to  the  instance  of  the  geological  discre- 
pancy. 

Whenever  the  sacred  writers  introduce  physical  General 

rule  for 

statements,  they  may  fairly  be  understood  as  speaking  physical 

difficulties 

conformably   to   the  existing  state  of  knowledge^   or  in  Scrip- 

tore. 

adapting  themselves  to  the  ideas,  belief,  and  capacities 
of  those  they  addressed.  In  any  such  cases  it  would 
be  irrational  for  us  at  the  present  day  to  insist  too  lite- 
rally on  such  representations,  and  especially  to  reason 
on  them  in  cases  where  we  are  precluded  from  ex- 
amining into  all  the  circumstances,  or  canvassing  the 
evidence.  But  if  after  all,  in  any  instance  the  letter 
of  the  narrative  or  form  of  expression  may  be  found 
irreconciUably  at  variance  with  physical  truths  — 
without  trenching  on  the  integrity  of  the  text,  or 

X  2 
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Directions 
from  want 
of  distinc- 
tion be- 
tween the 
different 
parts  of  the 
Bible. 


Chris- 
tianity in- 
dependent 
and 
spiritual. 


of  the  testimony, — we  may  allow  the  alternative 
of  understanding  them  in  a  figurative  or  poetical 
sense. 

Difficulties  of  this  kind  in  many  instances, 
especially  as  regards  the  Old  Testament,  derive 
their  whole  importance  from  the  conunon  want  of 
due  discrimination  as  to  the  distinct  object  and  cha- 
racter of  the  different  portions  of  the  Bible. 

If,  however,  we  look  with  a  more  discerning  eye 
to  the  nature  of  its  contents,  in  the  first  instance  we 
find  a  record  of  older  and  imperfect  dispensations, 
adapted,  as  they  were  addressed,  to  the  ideas  and 
capacities  of  a  peculiar  people  and  a  grossly  ignorant 
age  —  a  law  of  "carnal  ordinances"  and  sabbaths, 
specially  founded  on  that  peculiar  cosmogony  which 
we  now  know  to  be  untenable ;  physical  influences, 
temporal  and  national  retributions. 

But  the  more  perfect  and  universal  religion  of 
Christianity,  if  in  its  first  outward  manifestations 
accommodated  to  the  convictions  of  the  people  among 
whom  it  originated,  yet  in  its  essential  characteristics 
and  more  full  development  to  the  rest  of  the  world, 
as  set  forth  in  the  Pauline  Epistles,  while  it  ex- 
pressly disclaims  the  peculiarities  of  the  older  dis- 
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peoBation,  exhibits  cliarecteristics  of  a  higher,  more 
comprehensive,  and  spiritual  character;  professedly 
appealing  for  their  acceptance  to  the  principle  of 
faith,  not  of  sense. 

If  we  look  to  its  more  special  doctrinea,  as  regards  ^°^™ 
the  Divine  nature,  we  may  observe  that  a  physico-  '^^  otum. 
theology  sapplies  no  such  idea  of  the  Deity  as  can 
offer  any  antecedent  contradictioQ  to  the  repre- 
sentations of  Hie  nature  and  attributes  (necee- 
aarily  more  or  less  anthropomorphic),  or  to  the 
spiritual  mysteries  of  redemption  and  a  future  state, 
as  announced  in  the  language  of  the  New  Testament. 

And  as  to  the  condition  of  man,  the  language  of  9"^ ""' 
the  Christiaii  doctrine  represents  it  not  in  reference 
to  any  material,  metaphysical,  or  moral  hypotheses, 
but  to  peculiar  spiritual  principles.  It  makes  the 
spiritual  nuin  a  distinct  being  &om  the  natural, — 
'*  a  new  creation ;  and  is  engaged  not  in  tracing 
pht/siologicalltf  the  origin  of  the  human  race  or  of  its 
infirmities,  but  in  providing  the  behedy.  It  does 
not  dwell  on  external  events  in  any  physical  det^l, 
but  always  with  a  doctrinal  application,  or  in  a 
spiritualised  meaning.  Its  essential  design  belongs 
to   spiritual    things;   its   relation    to   external   and 
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physical  things  can  be  but  incidental;   and  of  the 
proper  objects  of  its  revelation  we  may  truly  saj 
with  Bacon^  **  Dignius  credere  quam  scire.'"  * 
Christianity       Thus  wc  need  be  in  no  trouble  "  how  to  place  our 

Indepen- 
dent of        theology  *'  among  physical  systems ;  nor  need  it  fear 

theories.  g^j^y  speculations  as  to  the  inhabitants  of  other  worlds 
or  possible  revelations  granted  to  them.  It  has  no 
concern  with  chronology,  astronomy,  or  cosmogony 
(least  of  all,  that  of  the  Judaical  law);  with  the 
nebular  origin  of  the  planets,  or  with  the  develop- 
ment of  successive  races  of  organised  beings  in  them 
or  on  the  earth;  with  the  myriads  of  ages  which 
mark  the  antiquity  of  the  world,  or  the  date  of 
man's  origin  upon  it;  or  with  the  question  of  his 
derivation  from  one  stock  or  many.f  It  leaves  these 
questions  to  be  guessed  at  as  they  may,  or  inves- 
tigated on  philosophical  principles  so  far  as  they 
can  be.     Its  peculiar  aim  is  entirely  different  and 


*  De  Augm.  lib.  ix.  c.  1. 

f  While  writing  this  Essfty,  I  have  receiyed  a  copy  of  a  ]>amph]et, 
circulated  privately  and  anonymoosly,  in  which  an  able  and  learned 
writer,  evidently  a  strict  npholder  of  inspiration,  endeayours  to  show  by 
elaborate,  critical,  and  philological  investigations,  that  the  Bible  dis- 
tinctly sanctions  and  asserts  the  idea  of  the  primeval  existence  of  other 
races  of  men  besides  the  family  of  Adam.  It  also  incladj»  an  able  de- 
fence of  this  belief  against  its  supposed  nnfavoorable  influence  on  the 
doctrine  of  original  sin.  (*'  The  Genesis  of  the  Earth  and  of  Han^*'  &c 
printed  for  private  distribution,  July,  1854.) 
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lependent :  its  objects  belong  to  another  order  of 
'ngs ;  and  its  representationB  of  them  are  avowedly 
(  the  realities,  but  only  their  images ;  they  can 
seen  by  ua  only,  "  St  iamnpov  iv  aaiirfiiatt  *, — 
•  means  of  a  mirror  and  in  an  enigma,"  in  onr 
esent  state ;  while  it  holds  out  a  future,  when  "we 
all  see  face  to  &cc,  and  know  even  as  we   are 
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THE  PHILOSOPHY  OF  CREATION. 


IHTBODUCTION. 
The    question    of    "  creation,"  —  whether    in    the  i 
higher  sense,  of  the  first  origination  of  the  material  t 
luuTerse,  and  of  all  phyaical  causes,  —  or  in  the  se-  t 
condary  and  more  accessible  meaning,  of  the  earliest 
history  of  the  coamical  arrangements  of  stellar  or 
planetary   systems,  —  or   more   particularly   of  our 
own   globe,   of  it*   physical   reYolutions,  or  of  the 
successive  introduction  of  new  forms  of  organised 
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life  on  its  surface, —  has  at  the  present  day  excited 
an  unprecedented  degree  of  general  interest. 
Various  ^^^  the  discussion  which  has  been  called  forth  has 

discussion,  exhibited  the  greatest  variety  of  tone  and  character. 
Though  by  some  the  subject  has  been  viewed  in  a 
sober  philosophical  aspect,  yet  by  others  it  has  been 
made  the  subject  of  hypothetical  speculation ;  some- 
times running  off  into  what  must  be  deemed  veiy 
fanciful  imaginations,  or  occasionally  involving  me- 
taphysical ideas,  carried  out  into  various  stages  of 
abstruse  and  even  mystical  speculation.  By  others, 
again,  it  has  been  taken  up  on  religious  grounds,  or 
mixed  up  in  various  degrees  with  the  influence  of  a 
theological  creed,  to  which  speculations  of  a  more 
scientific  kind  have  been  deemed  hostile. 
Religious  That  the  subject  has  a  direct  connexion  with  such 

the  s^ect  ^^g^^^  considerations  is  manifest ;  but  this  by  no  means 
implies  such  a  confusion  of  ideas  as  would  vitiate  the 
claims  of  independent  philosophical  inquiry,  or 
sanction  the  attempt  to  found  conclusions  relative  to 
the  physical  order  of  things  and  the  structure  of 
the  material  world  on  a  basis  totally  alien  from  that 
of  inductive  science.  The  truth  is,  the  same  observa- 
tions will  in  a  great  degree  apply  to  this  question 
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which  were  offered  in  a  former  Easay  " ;  and  the 
Btxange  speculations  which  have  been  sometimes 
broached  respecting  it  have  probably  originated  in 
a  great  degree  in  the  want  of  clear  appreciation  of 
the  distinct  grounds  on  which  our  convictions  of 
scientific  and  of  religious  truth  respectively  should 
he  based.  And  until  these  distinctions  are  property 
drawn  in  the  mind  of  the  inquirer,  it  will  he  to 
little  purpose  to  discuss  the  details  of  controversy. 

It  will  be  allowed,  then,  in  conformity  to  prin-  Properly  a 

lutiiect  for 

ciples  before  Imd  down,  that  on  purely  physical  and  p'"*"'^ 
inductive  grounds  it  is  fully  open  to  us  to  Inquire 
how  lar  science  can  legitimately  conduct  us  towards 
some  indications  of  the  mode  in  which,  and  the 
secondary  pivcesses  by  means  of  which,  the  first  es- 
tablishment of  the  existing  natural  world  may  have 
been  worked  out,  and  limited  strictly  to  the  tenor 
of  recognised  natural  analogies,  to  speculate  on  the 
probable  order  of  evolution  of  the  earhest  rudimeata 
of  life. 

In  proportion  as  such  speculations  have  a  tendency 
to  impress  a  conviction  of  truths  of  a  higher  order, 
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it  Is  the  more  necessary  to  the  force  and  validity  of 
such  inferences,  that  the  evidences  on  which  they 
rest  should  preserve  a  free,  independent,  and  un- 
prejudiced character,  and  should  not  involve  an  as- 
sumption of  the  points  to  be  proved 
Meaning  of       It  must  also  be  bome  in  mind,  that  we  have  by 

the  term 

"  creation."  anticipation,  in  several  parts  of  the  foregoing  Essays, 
discussed  more  or  less  in  detail  several  topics  which 
have  a  material  bearing  on  the  present  subject,  as 
referring  to  the  past  history  of  the  world,  and  those 
stages  which  it  has  passed  through  in  the  process  of 
formation ;  all  which  are  essential  to  any  physical 
view  of  the  nature  of  its  creation  ;  that  is,  its  history, 
so  far  as  toe  can  trace  it,  towards  its  first  origin. 

The  very  use  of  the  term  "  creation "  may  in- 
deed be  supposed  to  point  to  associations  of  a 
higher  kind,  which  are  altogether  beyond  tiie  simple 
scientific  question.  But,  in  a  philosophical  sense,  it 
should  be  carefully  bome  in  mind,  that  if  that  term 
be  employed,  we  can  regard  it  as  no  more  than  an 
expression  of  our  ignorance  as  to  the  mode  of  the 
first  origination  of  the  material  world ;  while  as 
to  the  secondary  points  connected  with  that  ques- 
tion, we  may  always  look  to  the  farther  enlighten- 
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ment  which  diHwvery  will  coBtinue  to  throw  upon  Pbr'iol 

cTOlutlon. 
them. 

Even  in  earlier  times,  and  under  very  erroneous 
systems  of  philosophy,  we  trace  some  recc^ition  of 
these  sounder  principles.  Amid  the  many  extravagan- 
cies and  radically  erroneous  principles  of  the  philoso- 
phy of  Descartes,  we  may  yet  recc^ise  ita  principal 
merit  in  tiiat,  in  an  age  when  metaphysical  abstrac- 
tions and  causes  aUen  6rom  natural  induction  were  uni- 
versally resorted  to  for  the  solution  o(  physical  pheno- 
mena, his  theory  of  vortices  (imaginary  as  it  was)  yet  at 
least  referred  to  conceptions  and  modes  of  action  of  a 
properly  physical  hind :  and  it  is  remarkahle,  that  in 
conformity  to  the  Game  bread  principle,  he  likewise 
distinctly  upheld  the  notion  of  the  ori^n  of  the  ex- 
isting organic  world,  evolved  according  to  a  series  of 
regularly  adjusted  laws  out  of  its  primitive  elements ; 
though  like  some  other  very  prudent  philoaophers,  from 
a  salutary  apprehension  of  popular  odium,  he  was  un- 
willing openly  to  avow  such  an  obnoxious  tenet,  and 
in  his  popular  writings  professes  to  think  it  more 
likely  that  the  whole  was  created  at  once  as  it  now 
stands. 

In  carrying  on  this  inquiry  with  special  reference 
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to  some  of  the  theories  started  at  the  present  day,  I 
propose^  first,  to  consider  briefly  the  general  amount 
of  information  which  can  be  regarded  as  bearing  on 
such  a  question,  furnished  by  those  branches  of 
science  most  directly  connected  with  it,  and  then  to 
offer  some  remarks  on  the  general  character  of  the 
reasoning  raised  upon  that  evidence,  the  kind  of 
conclusions  we  may  safely  deduce,  the  kind  of  hypo- 
thetical speculation  in  which,  if  so  disposed,  we  may 
legitimately  indulge,  and  the  extent  to  which  any 
real  conceptions  can  be  carried  of  a  subject  which, 
in  its  entire  compass  and  highest  meaning,  must  ne- 
cessarily be  beyond  the  reach  of  positive  investigation, 
or  even  of  human  comprehension. 


§  L  —  THE    EVIDENCE   DERIVED    FROM 
GEOLOGY. 


IlT  any  queation  as  to  the  ori^n  of  the  world  pur-  *|J™"  '* 
eoed  on  scientific  grounds,  the  sources  to  which  we  ^°^  ^"^ 
can  look  for  any  positive  or  substantial  information, 
most,  in  an  especial  degree,  be  those  opened  to  us  by 
geology  and  paleontology ;  and  of  some  of  the  most 
material  &ct8  and  admitted  theoretical  opinions  in 
these  departments  bearing  on  the  ques^ou,  it  will 
l>e  necessary  to  take  a  cursory  review. 

When  we  trace  backward,  by  the  light  of  fossil  ThtoHei  of 

progn 
nmaina,  the  succession  of  varied  forms  of  organised  »na  ■>' 

distence  which  have  tenanted  the  surface  of  c 
globe  during  the  incalculably  vast  periods  of  past 
time,  the  feet  of  their  presenting  apparently  very 
Afferent  characters  in  different  epochs  naturally  led 
^eologista  and  naturalists  to  speculate  on  the  ques- 
tion, whether  those  variations  could  be  reduced  to 
^ythjng  like  a  determinate  order  or  leao  of  succts- 
*ion  ;  and  probably  the  most  prevalent  opinion  has 
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been  that,  at  least  in  a  general  sense,  there  has  been 
a  succession  in  tlie  order  of  progresi  or  advance  from 
lower  and  more  simple,  towards  higher  and  more 
complex  fonns  of  atructore  and  function. 

More  recently,  however,  this  has  been  much  dis- 
puted. Not  onlj  have  particular  instances  sup- 
posed to  invalidate  this  law,  been  brought  forward 
as  demanding  certain  modifications  in  the  statement 
of  it,  but  the  entire  principle  has  been  contested 
and  positively  denied.  And  those  who  have  pursued 
the  inquiry  {restricted  merely  to  the  question  of  fact) 
have  been  ranked  under  the  two  schools  of  Frogres- 
^on  and  Non-progression. 

It  may,  indeed,  be  fairly  questioned  whether  such  ] 
distinct  designations,  applied  without  qualificatioD, 
can  be  faxrXj  suppoeed  to  characterise  any  parties  m 
the  scientific  world,  or  whether  we  may  not  rather 
regard  the  differences  ae  of  a  more  limited  character. 
At  any  rate,  a  very  brief  summary  of  the  prindpal 
arguments  on  either  side  will  materially  conduce  to 
our  object. 

On  the  one  side.  Sir  C.  Lyell  has  supported  his 
views  by  iimstjug  on  the  merely  negative  character 
of  the  evidence  we  possess  as  to  the  non-existence 
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of  many  species  in  early  ages ;  •  on  the  absence  of  AbMnra  of 
any  indications  in  some  of  the  earlier  formations, 
from  which  we  can  form  any  idea  of  what  the  entire 
flora  and  fauna  of  those  periods  really  were.  More 
precisely,  those  formations  being  wholly  marine, 
we  have  only  evidence  of  the  marine  oi^nisms,  and 
can  expect  none  of  the  contemporaneous  land  pro- 
ductions; and  marine  plants  and  animale  are  con- 
fessedly always  of  lower  organisation.  Throughout 
the  long  period  of  the  Silurian  formations,  he  con- 
tends that  we  have  little  evidence  of  any  advance 
or  progress  in  the  scale  of  organisation.  The  fishes 
of  the  coal  formation  are  of  higher  organisation  than 
any  existing  species  —  in  tact,  comhining  reptilian 
characters  with  icthyic ;  and  even  up  to  the  later 
formations  he  conceives  that  there  is  but  little  in- 
dication of  any  real  advance  in  character. 

In  general,  that  the  remune  actually  preserved  in 
any  formation  furnish  us  with  no  certain  standard 
or  adequate  representation  of  the  entire  existing 
state  of  the  organic  world  at  the  time,  is  evident 
from  the  very  partial,  local,  and  accidental  manner 


324  PHILOSOPHY  OF  CREATION.      [EasAT  III.  §  L 

in  which  those  remaiiifl  have  become  imbedded ;  their 
preservation  has  been  the  exception  rather  than  the 
rule.     We  ought  not  to  expect  to  find  evidence  of 
the  possible  multitudes  of  co-existing  species  whidi 
might  be  so  circumstanced  that  their  remains  were 
never  likely  to   be   thus    embalmed  for    our  in- 
struction. 
No  proof  of      ^  such  grounds,  then,  it  is  concluded  that  we  I 
of  earlic/    ^^^c  uo  real  proof  of  the  general  inferiority  of  the  j 
organic  world  in  the  earlier  periods,  *  or  of  any  I 
superiority,  at  least  through  a- long  course  of  suo-  1 
ceeding  ages ;  nothing  to  lead  us  to  trace  backwardi  j 
any  determinate  series  which  points  to  a  primaiy  I 
rudimentary  condition,  or  to  the  origination  of  a  | 
more  perfect  state  of  things  out  of  a  less  perfect 
Arguments        On  the  Other  side,  the  argument  which  has  been 
8ion.  so  ably  sustained  by  Professor  Owen*,  turns  chiefly  |fr 

on  the  positive  evidence  supplied  by  the  compariaon 
of  those  organic  remains  which  are  preserved  to  us 
in  any  one  formation,  with  those  in  another,  when, 
in  fact,  the  same  probabilities  of  preservation  must 
be  supposed  to  have  subsisted,  and  yet  the  remaioB 


*  See  Qurterl^r  Beyiew  Sept  1S61. 
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of  each  exhibit  each  marked  reUliye  characteristic  < 

,  ofprncTTcd 

difiFerencea,  that  tlius,  he  conceives,  the  inference  of  fonnt  m 

dlArent 
considerable    progressive    advances    ma;   be   fully  period*. 

jnatified.     But  his  main  conclusions  are  supported, 

not  BO  much  on  general  arguments,  as  on  minute 

anatomical  comparisonB ;  and  such  comparisons,  in  at 

least  very  numerous   instances,   present  undoubted 

marks  of  pbysiol<^cal  changes,  clearly  prc^^ressive 

according  to  the  order  of  higher  oi^anic  developnent 

But  in  some  instances,  it  is  further  ureed,  we  An»itigi«« 
have  a  more  positive  ground  of  inference  of  the 
real  absence  of  particular  species,  when  we  find 
other  forms  closely  allied  which  are,  by  analogy 
with  the  rest  of  the  system,  fairly  considered  as  the 
analogues  or  representativet  of  tlie  missing  species. 
We  infer,  as  it  were,  the  absence  of  the  principaU 
from  the  presence  of  their  tubititutes.  The  argu- 
ment, of  coarse,  depends  on  the  force  and  correctness 
of  this  analf^,  and  tlie  general  evideooe  of  such  a 
system. 

With  regard  to  the  absence  of  terrestrial  remains,  H*riDe 
it  is  considered  by  some  as  evidence  that,  in  the  ear- 
liest periods,  the  sea  covered  the  whole  surface  of 
the  earth,  or  nearly  so.     But  there  must  have  been 


<i 


.^n 


'Hi 


^ 


'      I 


whether  of  animal  or  ve| 
been  throughout  all  the 
less  than  in  the  higher 
lowest  forms  are  per8i6t< 
all  formations.     Thus  it  i 
we  ascend  to  the  higher 
signs    of  change  or   imp 
pected. 

Influence  of        Tk« • 

terwrtrui  ^^^"^  »  one  material  < 
which,  on  any  view  of  th 
it  is  impossible  to  overlook 

A«af  of  the  earth,  with  its  ui 

A  hot  body  in  free  space 

cool  at  the  surface  and  hot 

have  cooled  from  a  hotter  st 

been  intensely  hot ;  and,  by 
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ing  process  had  not  reached  its  present  apparent  state 

of  equilibrium  before  organised  life  began^  it' would 
^  I  be  a  natural  consequence  that  some  marked  changes 

in  animated  nature  could  not  but  have  accompanied 
^  4  ^0^  changes  in  temperature^  and  have  followed  a 
'  ^1  like  determinate  order.  Whether  the  present  equi- 
"-  ^librium  had  been  attained  before  the  conmiencement 
'^  of  life  may  stiU  be  a  question;  yet^  considering  the 
^  i  enormous  length  of  time  through  which  organisation 
^1    has   certainly  existed^    it  is  difficult   not  to   sup- 

pose  that  some  part  of  the  series  at  least  must  have 
I-  reached  back  into  the  period  of  perceptible  cooling, 
i    80  that  influences  of  terrestrial  temperature  may 

have  been  not  without  their  effect  on  the  changes  of 

species. 

On  the  other  hand,  these  considerations  may  admit  Supposed 

local  causes 


of  qualification,  if  we  should  agree  with  those  who  as-  of  iieat 


t      cribe  the  terrestrial  heat  wholly  or  partially  to  other 
^      causes  than  simply  the  remwis  of  a  primitive  high 

[      temperature.     If  there  be  admitted,  for  example,  any 

r 

I  internal  cause  of  combustion  capable  of  being  more 
or  less  excited  from  time  to  time,  any  effects  of  a 
progressive  kind  must  be  greatly  influenced;  and  the. 
advocates  of  the  chemical  theory  of  volcanic  action 

T  4 


% 


<  .'A 


PWgreasive  cooling,    j^oi 

»ore  immediate  local  cau. 

the  variations  of  physical 

«»<i  oceans,  univewaUy 

^hich  might  interfere  g«, 

gressive  change  of  fa.™ 
'»«".-« or      ^„.        g«oftemperat 

'«•«•  "^  productions,  at  epoch. 

P«^ailed  in  districte  now 

the  whole  of  lower  n«^  • 

wwer  oi]gan]sa1 

^t  a  hotter  temperature  i, 

evolution  of  higher  fo™,e,oi 
^  «"«  word,  we  are  not 

the  ,«c«,„w.r^  of  change, 
^  earth;  nor  if  ^e  were,  c 

^^*  tind  of  s«cce««ive  cha. 
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has  been  alleged  on  either  side,    we  cannot  deny  General 

bearing  of 

the  evidence,  in  some  sense,  of  progressiYe  changes  the  ques- 

tion  of  pio- 

on  the  one  hand,  though  even  throughout  some  long  gnsMion. 
periods  we  may  allow  the  amount  of  change  is  small, 
.    and  the  apparent  amount  greater  than  the  reaL    All 
;    advance  is  at  the  utmost  extremely  slow ;    and  with 
s   the  prepress  of  discovery,  there  is  continually  in- 
^^   creasing  reason  for  believing  it  slower  than  has  been 
imagined,  and  that  a  high  type  of  organisation  pre- 
vailed in  epochs  much  more  remote  than  has  been 
supposed ;  while  almost  every  fresh  discovery  tends 
to  push  backwards  the  boundary  which  seemed  to 
mark  an  inferior  order  of  things  into  remote  depths 
of  primeval  time.     In  &ct,  the  discussion  of  the 
question  of  precession  or  non-progression  is  per- 
haps less  valuable   on   its   own   account  than  as 
it  leads  to  a  more  searchiug  review  and  analysis 
of  the  ground  on  which  all  geological  reasoning 
proceeds. 

We  are  thus  led  to  consider  generally  the  proper  ^^^^  ^^ 

negative 

force  of  negative  evidence  as  such :    in  other  words,  •▼Wence. 
tiiat  any  inference  made  from  the  mere  absence  of 
discovered  instances  must  be  essentially  dependent  on 
concomitant  circumstances.     Negative  evidence    by 
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itself  is  simply  neutral ;    but  it  acquires  a  different 
character  and  force^  according  as  other  arguments 
concur  with  it  or  otherwise.    Negative  evidence  u 
strong  in  proportion  as  we  may  be  able  to  show  from 
circumstances    a    high  probability    that    instances 
would  be  found  if  they  existed,  or  a  high  probabi- 
lity^  from  other  analogies^  that  they  did  not  exist 
Nan-Appearance  would  here  be  nearly  tantamount  to 
mmrexutence.     But  negative  evidence  is  weak  in  pro- 
portion as  we  may  be  able  to  show  from  circum- 
stances, a  probability  that  instances  would  not  be 
observed  even  though  really  existing;  and  stUl  weaker ^ 
if  analogy  should  render  it  likely  that  they  did  exist 
Non-appearance  would  here  be  no  presumption  even 
of  non-existence. 
Origin  of  As  to  the  great  question  of  the  ^rst  origin  of  life 

life  OD  our 

globe.  Qu  Qur  globe,  geology  can  give  us  very  little,  if  any, 

information.  An  azoic  rock  is  no  necessary  proof 
of  an  azoic  period.  Animals  may  have  lived  and 
flourished  abundantly  where,  from  peculiar  causes, 
noneoftheirremainsmighthavebeenimbedded.  An- 
alogical  considerations  may  avail  to  guide  conjecture 
to  a  certain  extent  But  the  earliest  forms  as  yet 
known  are  not  of  the  lowest  organisation.   And  if  we 


'is. 
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descend  to  the  so  called  primar;  rocks,  and  to  those 
called  metamorphic,  it  is  clear,  whatever  remainB 
they  might  have  included,  must  necesBaiilj  have  been 
foaed  and  burnt  up.  In  the  inductive  prosecution  Law  of  n 
:  of  the  question  of  the  progress  of  life,  the  first  (o™*- 
i  object  would  be  to  endeavour  to  determine  the  law 
!  to  wjiich  the  order  of  tueeeision  of  species  in  different 
epochs  may  be  found  to  conform.  The  first  and 
most  simple  idea  of  a  direct  advance  in  successively 
higher  oi^anisatioD  in  one  line,  from  the  lowest 
zoophyte  up  to  man,  as  we  advance  through  ge- 
olc^cal  i^es  up  to  the  present  time,  is  now  acknow- 
ledged to  be  imtenaUe ;  but  what  is  the  real  order 
which  we  are  to  substitute  for  it,  is  not  so  eamly 
apparent 

The  assertion  is  often  dwelt  upon  with  a  very  mis- 
taken emphasis  and  importance,  that  a  particular 
species  is  highly  organised,  when  the  real  point  of 
distinction  should  be,  not  its  absolute  but  relaHve 
degree  of  development ;  when  the  question  is,  not 
whether  its  structure  is  actually  of  a  compHcated 
kind  or  exquisitely  adapted  to  the  conditions  of  its 
existence  (of  which  in  no  case  is  there  any  donbt), 
but  whether  it  is  of  a  higher  or  lower  grade  relativtly. 
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to  other  creatures  of  a  corresponding  class  in  oth^ 
formations. 

And^  again,  it  is  a  point  of  material  importance,  but 

one  in  which  few  writers  are  agreed,  what  we  mean 

by  advance  or  progress,  or  what  really  constitutes  a 

higher  or  more  perfect  oiganisation. 

Scale  of  It  would  rather  seem  that  each  species  is  higher 

advance. 

in  some  respects,  and  lower  in  others ;  or  that  there 
are  many  scales  of  perfection  indifferent  respects,  run- 
ing,  as  it  were,  parallel  with  each  other ;  and  that  in 
defining  the  degree  of  elevation  of  any  species,  we 
must  take  into  account  the  position  it  occupies  in  the 
several  different  scales  jointly. 

Among  existing  animals,  it  is  now  generally  al- 
lowed that  the  arrangement  of  species  in  the  scale  of 
organieation  is  not  that  of  simple  ascent  in  any  line, 
or  even  in  several  branching  in  any  one  direction ;  it 
is  more  properly  compared  by  Professor  Owen*  to  a 
*' net-work  ;*•— every  species  being  connected  with 
others  by  a  variety  of  ramifications,  and  not  simply 
by  ascent  or  descent  in  a  scalcf 


*  Lecture,  Brituh  AtfodatioD,  Liverpool,  1864. 

t  The  same  difficaltjr  in  the  definition  of  higher  or  lower  organisation 
has  been  felt  alao  by  other  naturalists.  That  species  maj  be  higher  in 
oertain  respects  and  lower  in  others,  is  also  dwelt  upon  and  illostrated 
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And  asto  the  law  of  changes  of  species  in  past  epochs^  Notadinpie 

advance 

in  the  very  imperfect  knowledge  we  at  present  pos-  from  lower 
8668  of  it,  it  is  at  least  clear  that,  so  far  from  a  regular 
advance  from  lower  to  higher  forms,  in  many  in- 
stances there  appears  rather  a  deterioration  and  de- 
gradation of  character  in  the  progress  of  time  towards 
the  existing  state  of  things.     But  what  seems  most  ComUna- 

tion  of  cha« 

n:iaterial  towards  the  probable  ultimate  enunciation  racten. 
of  a  more  true  and  general  expression  of  the  case,  is 
the  law  of  combination  and  separation  of  charac- 
ter ;  that  is,  a  combination  of  the  characteristics  of 
several  species,  or  even  genera,  or  orders  in  the 
same  individual  in  one  period,  to  be  developed  sepa-  ^^^^^^ 
rately  in  different  species  in  a  succeeding  era ;  and 
this  in  such  distribution  as  to  present  appearances 
of  advance  in  some  respects,  along  with  degrada- 
tion in  others ;  as  if  in  the  functions  of  vitality, 
the  principle  of  '^  division  of  labour"  had  been  gra- 
dually introduced.    Of  this  combination  of  charac-  Examples. 


by  Professor  Pictet,  **  Traits  Elementaire  de  Paltentologie/'  &c  (See 
Geol.  Quarterly  Joamal,  No.  Y.  p.  50.) 

And  Oken,  in  proposing  his  new  scheme  of  classification  fonnded  on  the 
modifications  of  the  organs  of  sense  (Pbjsio-Pbilosophj,  §  A065.)  con- 
fesses the  difficulty  of  arranging  animals  on  any  satisractory  principle  in 
the  relation  ofM^ter  and  lower  organisation.  (§  8561.) 

In  his  own  system,  he  expressly  notices  that,  while  each  class  stands 
above  another,  yet  m  mch  the  lower  animals  are  inferior  to  the  higher 
animals  in  the  next  below.  (§8582.) 
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ters  in  an  individual  species,  examples  are  Suniliar 
to  every  student  of  geology.  The  sauroid  fishes 
generally  furnish  obvious  and  abundant  instances,  and 
we  may  take  as  a  single  case  which  has  been  much 
dwelt  upon,  the  jaw  of  the  Asterolepis ;  in  which  a 
row  of  small  fish-like  teeth  are  combined  with  an- 
other set  of  the  large  reptiGan  form,  or  as  Mr.  Miller 
so  forcibly  expresses  it,  we  find  '^the  crocodile  lying 
intrenched  in  the  fisL"  At  the  same  time  its  general 
organisation  was  of  the  inferior  type  of  the  cartilagin- 
ous fishes,  having  external  plates  resembling  those  of 
the  recent  Lepidosteus  and  Polyptemus,  and  a  spiral 
coprolite  indicating  a  visceral  structure  like  that  of 
the  ancient  Icthyosauri  and  the  existing  rays  and 
sharks.* 

Indeed,  it  might  perhaps  even  be  conjectured  to 
be  more  like  the  general  law,  that  this  kind  of  cam- 
binatian  of  the  characteristics  of  higher,  with  those  of 
lower,  classeSf  might  be  the  distinguishing  feature 
of  all  the  earlier  stages  of  animal  life ;  an  d  that 
the  higher  we  ascend  in  time,  the  more  we  might 
expect  to  find  types  combining  characteristics  of 


^  Footprints,  &c.  80. 104. 
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several  (perhaps  of  all)  classes,  thence  afterwards  to 
diverge  in  distinct  directions. 

One  of  the  most  material  points  in   the  whole  Principle  of 

the  oootl- 

inquiry   relates  to  the   question   of   continuity   of  ^^^^  ^ 

geological 

character  observable  in  paleontological  indications  pi»«nomcna, 
throughout  successive  formations.  To  a  great  extent 
such  continuity  is  on  all  hands  admitted  as  marking 
at  least  large  portions  of  the  series  of  changes  pre- 
sented to  us ;  but  an  important  question  arises  re- 
specting interruptions  apparently  occurring  in  that 
order  and  gradual  succession  of  forms,  on  which 
considerable  difference  of  opinion  has  prevailed. 
On  this  point,  then,  we  must  make  a  few  observa- 
tions. 

In  the  first  place,  the  sceneral  tendency  of  all  ge-  Succeaive 

*^  ^  /  &       Bubdlvision 

ological  discovery  has  been,  and  continues  to  be,  to  ®^  "^ '®"°' 
break  up  large  divisions  into  smaller ;  to  obliterate 
sharp  lines  of  demarcation  by  subordinate  grada- 
tions ;  to  subdivide  formations ;  to  trace  intermediate 
deposits,  lost  perhaps  in  one  locality,  but  detected  in 
another;  and  thus  its  course  continually  tends  to 
fill  up  breaks,  to  render  the  series  more  and  more 
connected,  and  to  confirm  the  belief  in  a  real  con- 
tinuity of  geological  phenomena ;  though  we  may,  as 


1  %.'   "' 
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yet,  be  very  far  from  realising  it  in  all  instanceSy  or 
thronghout  all  the  series  of  changes, 
insuoccfl.  All  geology  is  full  of  instances  of  such  progress. 
It  was  not  many  years  ago  that  the  whole  mass  of 
rocks  below  the  old  red  sandstone,  and  above  what 
was  called  the  primary,  was  confounded  together 
under  the  conunon  name  of  '^  grauwacke."  All  ihe 
strata,  again,  above  the  chalk  were  alluvium  or  dilu- 
vium, London  clay  and  fresh-water  beds. 

But  we  have  now,  in  the  one  case,  through  the 
combined  labours  of  Sir  R.  Murchison  and  Professor 
Sedgwick,  the  vast  mass  broken  up  into  the  well- 
marked  serieses  of  the  Silurian  (including  the  Cam- 
brian) rocks,  with  their  several  subordinate  divi- 
sions and  accompanying  beds ;  while  some  of  these 
are  again  in  process  of  undergoing  still  further  analy- 
sis; as  in  the  researches  of  M.  Barrande:  again, 
in  the  other  case,  the  labours  of  Sir  C.  Lyell  and 
his  later  coadjutors,  in  the  first  instance  reduced 
the  chaos  into  order,  by  the  grand  divisions  of  Eocene, 
Meiocene,  and  Pleiocene ;  in  their  turn  subsequently 
broken  up  into  an  increasing  number  of  minor  dis- 
tinctions of  older  and  newer  Pleistocene,  and  Postr 
pleistocene ;  no  doubt,  eventually  to  be  still  further 
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marked  out  hj  yet  more  minute  EhadingB  of  difier- 
ence  m  epoch ;  and  thus  indicating  in  eveiy  inBtance 

a  more  gradual  successiou  and  closer  approximationa 

in  the  affinitiea  of  speciea. 

Throughout   all   formationa,  the  grand  truth   to  unity  of 

pUn  of  or- 
which  every  accesaion  of  geological  discovery  beara  gaointkni 

[   witness  in  a  more  remarkable  manner,  ie  the  principle  epocb*. 
of  unity  of  plan  continually  exemplified  in  all  the 
varieties  of  organic  atructurea  disclosed.     Even  the 
most  aeenungly  monstrous  and  incongruous  forma  of 
animated  exiatence  in  past  dmes  are  all,  without  ex- 

[  ception,  constituted  according  to  regular  modifica- 
tions of  a  common  plan,  and  with  parts,  oi^ans,  and 
functions  related  by  the  closest  analc^iea  to  each 
other ;  so  that  no  sooner  is  a  new  specimen  detected 
than  it  immediately  finds  its  proper  position  in  the 
acheme  of  nature;  no  sooner  ia  a  new  form  discovered 
than  it  is  inatantly  assimilated  with  some  known 
type,  and  found  to  hold  an  assignable  place  in  the 
system.  Whether  a  given  organic  fossil  (as  in  some 
inatancea  in  more  recent  beds)  exhibit   characters 

»  differing  from  some  known  form  only  as  a  '^iriety  or 
aub-apecies,  or  whether  (as  in  earlier  cases)  it  present 
featurea  unknown  to  any  existing  genus  or  order, 
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Connexion 
in  affinity 


or  (as  in  other  instances)  offer  conditions  in  any  de- 
gree intermediate,  still  in  all  cases  alike  the  remark- 
able point  is  always,  that  a  place  and  a  name  can  be 
immediately  assigned  to  every  new  form  as  it  pre- 
sents itself;  and  this  too  invariably  in  such  a  manner 
that  it  either  tends  to  supply  a  link  in  affinity  be- 
of  foraw.  tween  orders  of  beings  already  related,  or  indicates 
some  new  and  unexpected  point  of  analogy.  There 
is  never  any  deviation  from  system  and  regular 
plan ;  we  never  light  upon  a  fossil  centaur  or  palaeo- 
zoic mermaid;  there  never  occurs  any  junction 
of  heterogeneous  members,  any  real  departure  from 
type  and  system.  The  invariableness  of  the  result^ 
through  such  enormous  series  of  ages  cannot  but 
impress  the  mind,  when  duly  considered,  with  the 
highest  idea  of  the  preservation  of  continuity. 

Throughout  all  the  most  recent  formations,  indeed, 
we  find  a  continuous  series  of  allied  species,  and  a  suc- 
cession of  organised  structures,  in  a  chain  absolutely 
unbroken,  and  marked  only  by  the  minutest  specific 
differences  in  its  successive  links,  down  to  forms  now 
existing;  and  as  this  is  carried  backwards  through 
countless  ages,  by  degrees  we  find  fewer  features  of 
the  present,  and  more  of  the  past,  and  even  come 


I  III.  §  I.]       GEOLOGICAL   EVIDENCE.  339 

hole  genera,  and  orders  of  extinct  races  coexieting 

I  some  which  have  survived  them.     But  in  some 

iuces,  especially  in  the  more  ancient  formations, 

Beries  of  forms  present  a  more  fragmentary  ap- 

"ance.    At  intervals  in  the  course  of  this  series  of  somciLppi- 
.  .  rent  break! 

i  and  contmual  connexion,  there  are  real  or  ap-  to  tba 

mt  iiit«rruptJ0Q8  of  greater  or  less  mi^nitude,  in 
cfa  the  immediate  affinity  seems  broken  off  he- 
en  the  species  characterising  one  formation,  and 
le  nearest  allied  to  them  in  the  next  formation. 
The  case  of  apparent  breaks  or  discontinuities  be- 
en one  great  group  of  formations  and  another  is 
n  alleged  as  one  main  difficulty  in  the  way  of 

theory  of  continuity ;  and  this  is  evinced  in  se- 
ll marked  instances  in  an  apparent  interruption, 

merely  in  species,  hut  even  in  genera ;  that  is, 
ugh  through  considerable  ranges  of  closely  con- 
irive,  deposits,  the  transition  of  species  takes 
^e  by  insensible  gradations,  yet,  at  length,  we 
le  to  a  broadly  marked  separation  of  that  group 
n  another,  where  not  only  the  species,  hut  even 

genera  disappear  and  are  replaced  by  others. 
To  take  a  single  example ;   one  of  the  most  re-  Eiunpiei. 
rkabte   of  such   apparent  interruptions   is,  that 


340  FHIL080FHT  OF   CBEATION.      [Es8at  III.  §  i. 

marking  the  boundary  between  the  Permian  bedB— 
the  highest  of  the  older  group  of  fosuliferous  rocke — 
and  the  Trias,  or  lowest  of  the  next  series ;  and 
to  which  respectively  the  terms  Palteozoic  and  Me- 
sozoic  have  been  applied,  as  evindng  an  apparent 
entire  change  in  the  organic  life  wluch  prevailed 
in  diose  respective  periods. 

Sometimes  a  stratum  containing,  perhaps,  abun-  , 
dance  of  fossil  remiuns  of  a  particular  class  or  epoch, 
is  succeeded  by  a  great  thickness  of  deposit  totally  ' 
devoid  of  organic  remuns ;  and  then  in  the  next  bed  ' 
below  this,  organic  remiuns  shall  again  occur  abun- 
dantly, but  of  totally  different  species,  or  perhaps  even  i 
genera,  from  the  last,  which,  it  is  contended,  indicates  \ 
the  occurrence  of  a  long  interv^  of  time  after  the  I 
destruction  of  the  former,  and  followed  by  the  intro*  I 
duction  of  the  latter  kinds  of  beings,  without  any  in-  I 
tervening  links  in  the  chun  of  existence  appearing.       j 

Thus  Mr.  H.  Miller  dwells  with  peculiar  emphasis 
on  an  instance  of  this  kind  occurring  in  Orkney,  where 
there  is  a  bed  of  the  lower  old  red  sandstone  contain- 
ing an  abundance  of  fossil  fish ;  greater  (according 
to  this  author)  than  in  all  other  formations  together; 
in  which  the  celebrated  Asterolepis  was  discovered. 
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Superimposed  on  this  are  other  beds  of  Bandstone, 
reacluDg  to  1500  or  1600  feet  of  ihickaeeS]  in  which 
not  a  single  organic  fossil  has  been  observed ;  above 
which  are  beds  containing  totally  different  species. 
Again,  *  he  argues  on  the  fact  that  in  the  Silu- 
rian syetem,  fossil  fish  (at  the  time  he  writes)  have 
been  discovered  only  in  certain  beds  in  the  upper 
division ;  while  the  lower,  more  than  3000  feet  in 
thickness,  are  destitute  of  them,  and  below  these  we 
arrive  at  remuns  of  a  different  character. 

These  phenomena,  and  others  of  the  same  kind,  owtc'io"" 
'  igaiDtt  con- 

have  been  the  subject  of  considerable  dispute ;  and  """ity- 

the  opponents  of  the  doctrine  of  continuity,  chiefly 
on  grounds  which  it  is  difficult  to  recognise  as  con- 
nected with  those  of  true  science,  and  often  in  a  tone 
still  less  reconcilable  with  it«  proper  spirit,  have  been 
fond  of  triiunphing  in  these  facte,  as  if  they  inflicted 
a  fatal  blow  on  the  views  of  their  opponents.  It  is 
not  my  intention  here  to  descend  into  any  such  pole- 
mical disputes.  I  merely  proceed  to  the  philosophical 
consideration  of  how  far  any  such  phenomena  (grant- 
ing the  representations  made  of  them  as  accurate) 

*  Foolprintt,  pp.  IDS.  114 
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^"^'fth  ^®^^ly  affect  the  question  of  continuity.  It  will 
evidence.  ^^^^  be  important  to  recur  to  the  consideration  of  the 
nature  of  negative  evidence ;  and  to  observe  that  the 
absence  of  all  organic  remains  in  a  particular  forma- 
tion or  deposit  is  no  proof  whatever  that  animal  life 
did  not  abundantly  exist  during  the  whole  period  of 
that  deposit^  but  merely  shows  that  local  and  oder 
causes  did  not  favour  the  imbedding  and  preserva- 
tion of  theu-  exuviffi. 
Aqueous  The  popular  apprehensions  as  to  the  nature  of  ge- 

deposits. 

ological  events  are  often  very  inadequate  and  con- 
fiised ;    and  it  is  a  point  apt  to  be  overlooked,  that 
the  terrestrial  remains  in  all  formations  are  merely 
indications  of  what  was  the  state  of  the  land  left  us  hy 
^A^  WATERS,  whether  of  the  ocean,  of  rivers,  or  of  lakes. 
Such  remains  were  only  occasionally  imbedded — ^**rari 
nantes  in  gurgite  vasto" — and  thus  afford  no  ade- 
quate representation  of  terrestrial  Hfe.     Even  marine 
remains  are  far  from  affording  a  complete  memorial 
of  the  inhabitants  of  the  ocean.    At  all  events,  it  is  a 
hazardous  process  to  frame  theories  on  the  absence  of 
such  remains. 
Submer-  Exceptions  may,  indeed,  be  conceived   in  cases 

gence.  ^  •" 

where,  instead  of  being  formed  by  sedimentary  de- 
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position,  a.  tract  of  land,  with  its  plants  and  animals, 
may  have  been  submerged  by  subsidence ;  here  a  i^rer 
representation  of  the  whole  fauna  and  flora  might  be 
expected :  hut,  perhaps,  very  few,  if  any,  instances 
affording  good  evidence  of  such  a  process  have  been 
clearly  eetabhshed. 

Again, — all   the   formations   which    geology  has  All  depodt* 
traced  were    simply  heal  and   occasional  deposits,  ocrariomi 
extending  sometimes  over   a  greater,  sometimes   a 
smaller  area ;  and  going  on  at  one  time,  and  ceasing 
at  another,     Equidly  local,  too,  was  the  diffusion  of 
organic  forms. 

Professor  E.  Forbes  •  has  justly  observed  in  his 
able  comment  on  the  labours  of  M.  Barrande  in  the 
Silurian  formations,  "  Thus  early  in  the  world's 
history  do  we  find  the  partitioning  of  the  earth's 
sur&ce  into  natural  history  provinces;  more  and 
more  evident  does  it  become  every  day  that  the  old 
notion  of  a  universal  primeval  fauna  is  untenable." 
And  to  the  same  effect  I  must  refer  the  reader  to 
some  profound  observations  of  Mr.  Darwin  t,  into 
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which  my  limits  alone  prevent  entering  here  at  the 
length  they  deserve. 

At  any  one  epoch  deposits  might  be  going  on  with 
more  or  less  regularity  during  a  certain  period,  en- 
closing remains;  afterwards,  during  another  period 
equally  long,  or  much  longer,  a  total  cessation  of  de- 
position might  take  place,  owing  to  changes  in  local 
condition ;  or,  again,  at  one  place  deposits  might  be 
going  on  along  a  shore,  while  over  a  vast  region, 
away  from  the  waters,  species  of  terrestrial  animab 
might  be  flourishing  in  profuse  variety,  not  one  frag- 
ment of  whose  remains  might  ever  be  washed  down 
or  imbedded  either  in  lacustrine  or  marine  beds; 
in  a  way,  in  fact,  exactly  analogous  to  what  is  gomg 
on  at  the  present  day. 
Alleged  Again,  it  is  alleged  that  the  change  from  one 

tweenthe  great  group  of  formations  to  anoth^,  at  least  in 
forraationt.  several  marked  instances  (as  e.  g.y  in  passing  from  the 
palaeozoic  to  the  mesozoic  period),  was  marked  by 
the  occurrence  (according  to  some)  of  a  "great 
convulsion,"  or  at  least  of  very  extensive  changes 
in  the  physical  order  of  things,  of  which  the  con- 
dition of  the  strata  sometimes  bears  striking  evi- 
dence.    Now,   granting  such  changes   as  great  as 
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the  catostrophist  may  imagine,  it  ia  surely  a  most 
unreasonable  inference  that  these  chaages  were 
Buch  as  to  destroy  all  the  species  existiog  during 
the  previous  formation,  and  thus  to  leave  the  sur- 
face wholly  untenanted  until  a  new  order  of  things 
supervened,  and  a  totally  new  introduction  of  life 
took  pUce. 

But,  granting  that  between  the  periods  of  form-  LipM  or 
ation    of  the  upper  and  lower  groups  referred  to,  tw»en«ue- 
great  changes  in  physical  arrangements  took  place,  it  p*""^ 
would   be  far  more   accordant  with  all   reasonable 
anal(^,  in  proportion  to   the  magnitude  of  those  . 
changes,  to  allow   a  corresponding  lapse  of  time; 
which  being  unmarked  by  any  depositions,  giving 
evidence  of  its  duration  by  the  successive  changes 
they  might  exhibit,  would  necessarily  remain  to  us 
a  blank ;   a  period  which  the  advocate   of  natural 
causes  may,  with  just  as  much  probability  and  con- 
fidence, assert  to  have  been  enormous  and  incalcu- 
lable, as  the  catastrophist  can  itaajntain  it  to  have 
been  brief  and  spasmodic 

If  an  interval  of  imknown  and  incalculable  length 
intervened  between  two  recognisable  formations,  and 
during  all  this  vast  time  circumstances  did  not  allow 
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the  imbedding  of  any  characteristic  exuvise^  it  would 
be  utterly  vain  and  futile  to  assert  that  there  was 
necessarily  any  breach  whatever  of  the  law  of  con-- 
tinuity  ;  or  to  affirm  that^  during  the  whole  of  this 
enormous  period^  of  which  we  are^  from  the  condi- 
tions^ precluded  from  knowing  anything,  all  the 
species  of  the  earlier  epoch  were  not  continuously 
existing  and  aa  dowly  changing  (by  whateyer  means 
or  law)  to  others  more  and  more  different,  along 
with  corresponding  slow  changes  in  physical  condi- 
tions, until  at  the  period  when  things  were  such  that 
remains  were  again  deposited,  the  whole  character  of 
the  fauna  had  changed  in  the  manner  observed. 
Analogy  In  a  word,  in  all  those  geological  periods  during 

with  those 

cases  when    which  we  can  trace  a  continuous  and  gradual  succes- 

deposits  are 

are  con-       siou  of  formations  without  marked  or  violent  inter- 

tinuous. 

ruptions,  there  we  invariably  find  a  like  slow  and 
gradual  change  of  animated  life,  proceeding  by  small 
modifications  of  species^  until,  at  length,  comparing 
the  extremes  of  the  series,  whole  genera  may  be 
changed.  K,  then,  in  certain  other  cases,  we  find 
apparent  interruptions  in  the  order  of  species y3,ppQTeDt 
breaks  in  this  orderly  succession,  or  between  such 
deposits  of  so  different  a  character,  periods  inter- 
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vening,  during  which  we  see  Uiat  great  changes  or 
disturhances  were  in  progress,  as  we  must  infer  that 
those  changes  went  on  by  the  regular  operation  of 
physical  laws,  exactly  aa  in  the  cases  in  which  we 
have  uninterrupted  evidence — so,  by  parity  of  rea- 
son, we  must  infer  that  the  like  gradual  and  regular 
changes  of  species  went  on  during  those  periods, 
though  all  its  intermediate  links  and  steps  are  lost  to 
us,  and  only  the  extreme  terms  are  preserved. 

We   have   one    striking   proof  of    this,   in    the  Non-fa«i- 

°    '  Ufcroiu  in- 

fact,  perfectly  familiar  to  geologists,  that  in  many  tervsii  Id 

formations   we   frequently   encounter  a  thin  layer  "mefonn- 

of  their  characteristic  fossils,  upon  which  succeeds  a 

large,  and  sometimes  an  enormous,  thickneas  of  the 

same    deposit,  wholly  destitute  of  organic  remains; 

afler  which  agun  occurs  another  thin  layer  full  of 

them ;  and  this  sometimes  repeated  more  than  once 

in  the  same  formation ;   a  distinct  proof,  therefore, 

that,  while  these   beds,  destitute  of  all  indications 

of  animal   life,  were  being  deposited  (which  must 

oflen  have  been  a  period  of  great  length),  animal 

life  was  stJU  really  going  on  in  full  intensity  and 

variety,  though  lirom  local  causes  no  specimens  of 

it  were  imbedded ;  yet  its  continued  existence  was 
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evinced  again  when  the  upper  fossiliferous  bed  came 
to  be  deposited. 

Kccapituia-  ^^  recapitulate : — The  argument  from  the  known 
to  the  unknown  is  clearly  this :  in  one  instance  we 
find  two  different  epochs,  at  which  species  or  even 
genera  exhibit  a  wide  difference:  of  the  interval 
between  these  we  have,  however,  continuous  evidence 
showing  that,  during  this  vast  period,  species  have 
gone  on  changing  by  insensible  gradations,  until, 
taking  its  two  extreme  points,  they  exhibit  that 
wide  difference  alluded  to.  Again,  in  another  in- 
stance we  find  two  different  epochs,  at  which  species 
or  even  genera  exhibit  a  like  wide  difference.  Of 
the  interval  we  know  nothing:  we  have  either  no 
intermediate  beds,  or  an  azoic  mass.  The  obvious 
inference  from  analogy  is,  that  that  interval  was 
probably  as  long,  and  was  marked  by  as  gradual 
changes,  as  the  former,  though  circumstances  have 
prevented  their  being  exhibited  to  us. 

Break  in  If>  then,  wc  find,  a  bed  containing  certain  species, 

succession 

of  species      and  then   superimposed  on  it  another    containing 

only  shows  ./»     n        i 

long  in-       forms,  not  only  specifically,  but  even  generically, 

tenral  of  , 

time  or  still  more  widely,  different,  instead  of  a  real 

hiatus,  an  interruption,  a  destruction,  and  a  sudden 
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reproduction  of  life,  the  fiiir  inference  would  be  the 
occurrence  of  an  indefinitely  long  interval  of  ages, 
during  which,  indeed,  no  foesiliferous  deposits  took 
place  at  that  locality,  but  during  which  the  slow  pro- 
gressive changeofspedes  went  on,  until  whole  genera 
were  different,  and  then  a  deposit  took  place  in  which 
some  of  these  latest  remans  were  imbedded.  7^e 
unde  organic  difference  between  two  contiguous  beds 
would  only  mark  tlte  longer  interval  of  time  between 
their  deposition. 

In  confirmation  of  the  ideas  thus  suggested,  I 
have  great  satisfaction  in  citing  the  testimony  of 
two  very  distinguished  men,  each  delivered  from  the 
chaii  of  the  Geological  Society.  The  first  I  will 
quote  ie  a  single  passage  from  the  anniversary 
address  of  Mr.  Homer,  who,  amid  a  variety  of  other 
able  remarks  bearing  on  the  present  subject,  ob* 
serves,  "By  whatever  names  we  designate  geolo-  J' 
gicaU  periods,  there  appear  to  exist  no  clearly  defined 
boundaries  between  them  in  reference  to  the  whole 
earth.  Such  a  marked  line  may  be  seen  in  partj- 
cplar  localities,  but  every  year's  experience,  and  our 
more  intimate  acqu^ntance  with  the  phenomena 
exhibited  in  different  countries,  and  with  the  distri- 
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bution^  structure,  and  habits  of  animals  and  vege- 
tables,  teach  us  that  there  is  a  blending,  a  gradual 
and  insensible  passagefrom  the  lowest  to  the  highest 
sedimentary  strata,  particularly  in  respect  of  fossil 
remains.  The  terms  we  employ  to  designate  for- 
mations can  only  be  considered  as  expressing  the 
general  predominance  of  certain  characters,  to  be 
used  provisionally,  as  a  comyenient  mode  of  classi- 
fying the  facts  we  collect,  whilst  that  knowledge  is 
accumulating,  which  in  after  ages  will  imravel  tfie 
complicated  changes  that  belong  to  the  successive 
periods  into  which  the  history  of  the  structure  of 
the  whole  earth  may  be  divided."  * 
Views  of  The  second  opinion  which  I  have  to  quote,  is  that 

Professor 

E.  Forbes,  of  the  late  Professor  E.  Forbes,  who  says,  "  I  am 
one  of  those  who  hold,  a  priori^  that  all  gaps  are 
local,  and  that  there  is  a  probability,  at  some  future 
time,  of  our  discovering  gradually,  somewhere  on 
the  earth's  crust,  evidence  of  the  missing  links. 
All  our  experience  and  knowledge,  theoretical  and 
practical,  warrant  the  afiirmation  that,  at  every 
known  stage   of  geological   time,  there   were  -sea 


*  Address  to  the  Geological  Society,  1847,  by  Leoxuird  Horner,  Esq., 
President,  p.  22^  ' 
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and  land.  Even  those  who  helieve  in  a  primeval 
azoic  period  will  hardly  Banction  the  supposition 
that  there  has  been  any  repetition  of  azoic  epochs 
since  the  first  life-bearing  era  commenced.  And 
if  so,  and  if  there  were  always  sea  and  land 
since  the  commencement  of  the  first  fossiliferous 
formation,  we  are  warranted  in  assuming  that 
both  earth  and  water  had  their  floras  and  their 
faunas." 

"  All  geolo^cal  experience  goes  to  show  that, 
whenever  you  have  a  perfect  sequence  of  formations 
accumulating  in  the  same  medium,  air  or  water,  as 
the  case  may  be,  there  is,  if  not  a  continuance  of 
the  same  specific  types,  a  graduated  succession  and 
interlacement  of  types,  and  of  the  facies  of  life- 
assemhlf^es ;  even  as  on  the  present  sur&ce  of  the 
earth,  the  &unas  and  floras  of  proximate  provinces 
intermingle  more  or  less  specifically ;  or,  if  physical 
barriers  prevent  the  diifiision  of  species,  assume, 
more  or  less,  one  general  facies.  This  passive  by 
aspect  and  type  of  one  stage  in  time  into  another, 
is  hut  scantily  indicated  at  present  in  l^e  uppermost 
manifestations  of  palseozoic  life,  and  the  lowermost 
of   the   meeozoic.      The  missing  links  will  sooner 


w^ 
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or  later  reward  the  diligence  of  the  geological  ex- 
plorer." * 
iiiBtheoiT        'pjjg   author,  however,  conceives  that,  notwith- 

of  polarity.  '  ' 

standing  this  general  unity,  there  are  features  in  the 
distribution  of  organic  existence  in  time,  which 
seem  to  indicate  some  real  law  not  as  jet  recog- 
nised; especially  in  the  instance  referred  to  of  the 
slighter  connexion  in  sequence  between  the  meso- 
zoic  and  palceozoic  periods;  and  he  proceeds  to 
suggest  an  explanation  by  applying  a  new  theo- 
retical idea  of  the  convergency,  as  it  were,  in  time, 
of  certain  groups  of  forms  towards  a  point  of  a 
greater  intensity,  which  he  designates  by  the  term 
*'  Polarity ; "  a  theory  which  it  would  be  impossible 
here  to  discuss,  but  which,  from  its  important  bear- 
ings, as  well  as  the  deep  interest  it  carries  with  it 
as  being  the  last  speculation  he  lived  to  propose, 
will  doubtless  command  the  closest  attention  of  phi- 
losophical geologists. 
Continuity        Speaking  of  the  tertiary  formations.  Sir  C.  Lyell 

in  the  ter- 
tiary period,  observes,  ''There  are    usually  so  many  species  in 

common  to  the  groups  which  stand  next  in  succession 

*  Proceedings  of  Geological  Society,  Addres8>  iSSi,  No.  8S.  p.  78. 
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as  to  show  that  there  ie  no  great  chaem>  no  signs  of 
a  crisis,  when  one  cUss  of  organic  beings  was  anni- 
hilated to  give  place  Buddeoly  to  another.  This 
analogy,  therefore,  derived  from  a  period  of  the 
earth's  history  which  can  best  be  compared  with  tbe 
present  state  of  thbgs,  and  more  thoroughly  inves- 
tigated than  any  other,  leads  us  to  the  conclueioa 
that  the  extinction  and  CKEATION  of  species  has  been, 
and  is,  the  result  of  a  slow  and  gradual  change  in 
the  oi^anic  world."  • 

Again,  he  argues  at  length,  from  the  actual  causes 
which  determine  the  conditions  of  successive  de- 
pomta  that,  aseimung,  as  we  thus  must  do,  the  "  fluc- 
tuations in  the  animate  world  to  be  brought  about  by 
the  alow  and  successive  removal  and  creationoftpeciea" 
yet  &om  the  local  nature  of  the  formations  we  cannot 

«xpect  to  find  conditions  such  as  shall  enable  us  to 

trace  the  "  gradual  pasiage  from  one  state  of  organic 

life  to  another."  t 

Lamarck,  indeed,  held  that  there  may  be  some  Lunarek*i 

gaps  in  the  series  greater  than  we  can  attribute  to  bnuu. 

mere  want  of  evidence,  or  hope  to  see  filled  up  by 

*  rrindplu  of  QMlog?,  p.  179.     Stb  EdlUon,  f  lb-  P- 1^4. 
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fature  discoveriea;  jet  he  concaved  that  Hie  diffi- 
culty might  be  obviated  team  the  cooaideTatioa  of 
the  counteracting  influence  of  a  variety  of  extenul 
caueee,  which  are  perpetually  interfering  with  the 
regular  order  of  euocesaion.  If  these  ioteifering 
causes  did  sot  exist,  we  niigfat  expect  au  exact  con- 
tinuity of  forms ;  but  by  these  immensely  varied 
igendes  of  external  and  local  conditions,  the  jw>- 
gress  of  some  races  may  be  retarded,  and  that  of 
others  accelerated;  so  that  at  length  wide  breaks  of 
continuity  may  necessarily  appear  afler  a  long  lapse 
of  time. 

In  many  cases  too,  it  must  be  recollected,  that 

the   apparent   interruption    is    confined   to  certain 

classes  of  animals  only,  and  not  to  others ;  chiefly  \- 

to  the  higher  forms ;  while  in  the  lower  during  the 

same   periods,   no  such  interruption   occors,   some 

of  them  being  peraistent  through  many  epochs. 

Appcdto         But   supposing  the   existence  of  such  appar^t 

principle  of  gaps  or  breaches  of  continuity  granted,  and  that  we 

•jj^^-      failed  to  explain  them  by  any  such  theoretical  sug- 

gestionB,  although  we  may  not  yet  have  hit  u'pon 

the  true  explanation  or  traced  the  particular  law  in 

this  case,  we  are  sure  that  tome  laic  is  really  ia- 


EnAY  IIL  §  I.]      GEOLOGICAL   BVIDEKCE.  3SS 

Totved  evcD  in  a,  seeming  infractioa  of  a  regular 
series,  and  cannot  doabt  tbat  future  discoTery  will 
ultimately  ctsprore  or  explun  the  apparent  anomaly. 
So  strong  is  the  inductiTe  assurance  of  this,  that  we 
may  safely  allow  any  such  apparent  exceptions  to 
awut  their  solution  without  in  the  least  influencing 
OUT  opinion  of  the  soundness  of  the  broad  princdple 
of  the  continuity  of  physical  causes :  a  prindple  <^ 
that  truly  philosophical  charactOT  which  no  excep- 
tion in  detail  can  subvert,  or  render,  in  some  form, 
inapplicable  <x  imfruitful. 

No  inductive  inquirer  can  bring  himself  to  be-  vo  mi  in* 

teiTupUMi. 
Ueve  in  the  existence  of  any  real  Aiatia  in  the  con- 
tinuity of  physical  laws  in  past  eras  more  than  in 
the  existing  order  of  things ;  or  to  im^ine  that 
changes,  however  seemingly  abrupt,  can  have  been 
brought  about  except  by  the  gradual  agency  of 
some  regular  causes.  On  suefa  principles  the  whole 
superstructure  of  rational  geology  entirely  reposes; 
to  deny  them  in  any  instance  would  be  to  endanger 
all  science.  ' 

There  is  no  force  in  such  a  merely  negative  ail- 
ment; we  cannot  doubt  that  the  seemingly  disjointed 
,  portions  of  the  chiun  must  be  realty  as  much  con- 


No  tuddcn 
or  inexpli- 
cable 
agency  ne« 


Continued 
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wide. 

Thus  enough  has  proh 
completely  fallacious  is  t 
cases  as  those  referred  to 
rent  interruption  in  the 
remains^  therefore  we  are 
ruption  in  the  order  and  c< 
ence.     And  still  further  fr 
rational  analogy  must  be 
we  find  in  a  superior  bed, 
disconnected  with  those  i 
origination  of  those  distin 
in  any  way  of  a  sudden  or  ] 
with  the  preceding  order 
progress  of  natural  causes. 

Throughout   all    the    i 
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and  laws  of  inorganic  matter  and  of  the  forces 
actiiig  on  it,  under  all  the  revolutions  affecting 
it,  on  the  one  hand,  coupled,  on  the  other,  with  the 
perpetual  indicationB  of  change  and  Jluctuation  In 
the  forms  and  functions  of  organised  existence;  and 
the  question  arises — Can  tiiis  fluctuation  and  change 
be  otherwise  than  the  result  of  equally  invariable 
though  unknown  laws,  applying  to  the  organic 
world  ? 

Thus  in  the  inorganic  world  we  trace  the  same 
slow  and  gradual  elevations  and  depressions  of  con- 
tinents which  we  actually  witness  going  on  at 
present.  The  same  results  of  earthquakes  and 
landslips,  the  action  of  volcanoes  and  glaciers,  of 
submarine  currents,  oceanic  and  fluviatile  deposits, 
irruptions  of  water  over  depressed  lands,  drainage  of 
lakes,  and  a  multitude  of  like  events,  all  happening 
in  obedience  to  the  same  identical  mechanical  and 
hydrostatical  laws  in  the  remotest  abysses  of  past 
time,  as  they  do  at  this  day ;  the  same  influences 
of  the  seasons,  and  even  variations  in  them,  stamped 
in  the  concentric  interior  rings  of  fossil  trees. 

We  find  the  evidence  (so  beautifully  illustrated 
by  the  researches  of  Sir  C.  Lyell),  even  back  to 
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to  the  8UD0  general  pfaysiological  laws  of  re«pU 
Tation  and  turculatjon,  digestion  and  nutrition,  loco- 
motioii  and  instincts ;  their  eyes  and  ears  adapted 
to  the  same  optical  and  acoustical  conditions ;  th^ 
reproduction  generailj  regulated  by  the  same  laws ; 
and  during  eamparativelt/  limited  periodt,  and  iden~ 
tity  of  external  condition,  the  lame  permanence  of 
apecies.  But  amid  all  these  indications  of  uni- 
ibmuty,  when  we  come  to  compare  the  Btat«  of 
thiDgs  after  immensely^  long  intervals,  we  find  the 
natttre  of  whole  tribes  baa  been  undergoing  metamor- 
phoses ;  not  arbitrary  or  heterogeneous  in  their  cha- 
racter, but  oilen  repeated  in  regular  correspondence 
with  other  inorganic  changes,  according  to  some  uni- 
form plan  whose  law  is  not  as  yet  made  out ;  but  in 
all  their  changes  corresponding  strictly  to  the  modifi- 
cataoDS  of  one  common  primitive  type  according 
to  recondite  laws  of  analogy. 

But  however  little  we  know  of  the  laws  or  causes  inirodue- 
of  these   changes,  one  thing  is  perfectly  clear,  the  iprcin  n- 
introduction  of  new  species  teas  a  regular,  not  a  casual  caiual 
phenomenon ;  it  was  not  one  preceding  or  transcen^ng 
the  order  of  nature ;    it  was  a  case  occurring  in  the 
midst  of  ordinary  operations  going  on  in  accordance 
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And  since  in  any  conjecture  as  to  the  nature  of  J/!?"*"''*  °' 
the  causes  acting  to  produce  these  changes,  we  must 
admit  that  long  duration  of  time  necessarily  enters  as 
aa  esBential  element,  it  is  obvious  that  we  can  in  no 
way  form  legitimate  inferences  respecting  those 
causea  from  any  mere  observation  of  natural  operr 
ations  which  da  not  require  time  for  their  evolution, 
or  conclude  agunst  such  changes  having  occurred, 
even  to  a  great  extent,  in  those  immensely  long  pe- 
riods, because  we  do  not  see  them  occurring  in  a  short 
time  under  our  own  eyes,  in  the  brief  and  momentary  , 

periods  to  which  our  observations  extend.     Kor  in  Appeal  to 

this  view  is  anything  implied  adverse  ia  the  strict  to  eonjunc- 

tlon  with 
application   of  the  truly  philosophical  principle  of  cmtcu  vt 

arguing  solely  from  real  physical  causes  for  the 
explanation  of  geological  phenomena.  Sir  C.  Lyell 
expressly  includes  lapte  of  time  as  an  element 
among  the  conditions  which  he  lays  down  in  that 
grand  maxim,  worthy  to  have  occurred  in  the 
"Novum  Oi^anon"  — "  When  we  are  unable  to  ex- 
plain the  movements  of  past  chafes,  it  is  always 
more  probable  that  the  difficulty  arises  from  our 
ignoranee  of  all  the  existing  agents,  or  all  their  pos- 
sible  effects  in  an  indefinite  lapie  of  time,  than  that 


to  be  solely  that  which 
real  physical  causes,  caa 
myriads  of  ages,  not  h 
conyulsiye  paroxysms,  tl 
same  principles  ought  tc 
more  obscure  changes  of  i 
going  on,  whose  nature, 
but  which,  therefore,  fom 
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%  H— .THE  EVIDENCE  DERIVED   FROM 

PHTSIOLOGT. 


Geology  is  easentiall^  dependent  on  phyraology;  FbTiloioej 
hence  anj  argoment  derived  from  the  former  Bcience  the  inqmn. 
as  bearing  on  the  evidence  of  "  creation,"  muet  be 
in  some  degree  an  application  of  the  latter ;  as,  in- 
deed, is  manifest  tliroaghoat  the  foregoing  remarks. 
But  some  questtonB  are  involved  in  the  present  in- 
qniry,  which  depend  on  a  more  particular  reference 
to  points  oi  pure  physiology,  and  to  these  the  present 
section  relates. 

From  the  researches  of  Cnvier,  the  whole  science  Hi'mrchn 

«rCuritT. 

of  comparatiTe  anatomy  received  a  vast,  and  at  the 
time  Qnimagined,  extension  in  its  application  to  the 
oi^anic  remains  of  the  ancient  earth  (first  systema- 
tically carried  out  by  Von  Buch),  and  the  recogni- 
tion of  extinct  species,  allied  to  existing  forms,  in 
what  were  hitherto  imi^;ined  to  be  eitiier  relics  of 
legendary  monsters  and  antediluvian  giants,  or  else 
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Id  the  sharp  discuBsions  which  tiiese  questions 
underwent  in  the  Academy  of  Sciencee,  It  was  not 
eurpiifling  that  under  the  high  influence  of  CuTier^s 
name  a  conudersble  body  should  have  stood  out 
sntagomsta  to  the  doctrines  of  the  newer  and  tran- 
scendental Bchool,  and  stout  maintalners  of  the 
»afer  dogmas,  both  widi  respect  to  the  "  teleol<^c&l " 
prin<^ple,  and  in  opposition  to  the  novel  theory 
of  the  relatione  and  modifications  of  species. 

If  we  look  at  the  former  question  in  a  purely  Principle  «* 

unity  ot 

scientific  point  of  view,  it  amounts  to  the  inquiry,  compo- 

■iUoa- 

whether  in  the   actual  organisation  of  animals  the 

"  governing  prindple,"  or  general  law,  is  to  be 
regarded  as  that  of  an  archetype  or  common  plan 
to  eome  modification  of  which  every  observed  form 
may  be  reduced,  —  or  whether  we  should  rather 
look  to  ^e  conditiont  under  which  we  suppose  each 
animal  destined  to  exist,  and  interpret  the  different 
structures  in  their  ima^pned  relations  to  that  end. 
Professor  Owen  *  has  justly  observed  that  the  two 
prindples  of  "  unity  of  plan  "  and  "  final  causes," 
are   "wrongly  regarded   as  antithetical;"  and  on 


S66         PHILOSOPHY  OF  CREATION.      [Emat  III.  §  XL 

general  grounds,  it  must  be  apparent  that  these 
two  principles  caji  hardly,  with  propriety,  be  put 
in  opposition  to  each  other,  or   even  be  classed 
together;  the  latter  is,  in  its  nature,  a  more  parti- 
cular and  restricted  kind  of  practical  view  of  the 
matter,  doubtless  of  some  Talue  in  particular  cases;  \^ 
while  the  former  is  of  a  comprehensive  speculatiTe 
character,  fitted  to  form  the  foundation  of  a  philo- 
sophical system,  which  the  other  never  can  be,  as 
Bacon  has  so  forcibly  pointed  out* 
NmTow  If  more  particular  arguments  were  wanted,  Pro- 

teleology,  feasor  Owen  has  shown  precisely  from  instances 
that  the  mere  investigation  of  the  u$es  of  organs 
continually  finds  a  check  in  the  observation  of  many 
cases  where  organs  are  introduced  whose  function 
or  purpose  is  not  fulfilled ;  and  the  more  anatomical 
investigation  has  extended  its  bounds,  the  more 
dearly  have  such  proofs  been  displayed,  evincing 
that  tiiis  principle  is  an  insufficient  guide, 
insumccii  Thus,  the  complex  form  of  a  limb,  as  to  number 
and  relative  position  of  the  bones,  required  by  the 
law  of  conformity  to  the  type,  is  strictiy  preserved 


*  See  above,  Essay  I.  §  r.  p.  139.     Aad  the  whole  paaeage  in  De 
Attgm.  lib.  liL  G.  4. 
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in  cases  where  it  is  not  needed ;  as  is  seen  in  com- 
paring the  expanded  human  hand^  where  every 
finger  is  essential,  with  the  ''  trowel  **  of  the  mole, 
llie  paddle  of  the  whale,  or  ''  hoof  of  the  elephant ; 
where  every  bone  is  equally  present,  but  all  enclosed 
in  one  case*  So,  again,  the  abortive  teeth  of  the 
young  whale  are  of  no  use  except  to  prove  its 
relationship  witii  terrestrial  mammalia.  Unity  of 
plan  is  adhered  to  in  other  cases  where  only  one  or 
two  parts  are  developed,  and  the  rest  are  merely  ru- 
dimentary, or  even  altogether  deficient,  but  no  new 
part  or  formation  is  added.  Nothing  is  made  in  vain 
if  it  be  only  made  to  preserve  unity  of  system.  The 
view  of  design  has  been  contracted  by  the  adoption 
of  the  fiUse  analogy  of  machines,  in  which  unity  of 
plan  is  not  an  object  The  attainment  of  an  end 
by  apparently  circuitous  means  for  the  sake  of  obe- 
dience to  the  law  of  unity  is,  in  fact,  the  highest 
indication  of  design;  special  adaptation  is  but  a 
secondary  branch  of  such  evidence ;  and  it  is  only 
the  more  striking  when  brought  about  in  conformity 
with  this  higher  and  governing  principle  of  all 
animated  nature. 

With  regard  to  the  principle  of  "  unity  of  com- 
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times^  as  to  require  the  minutest  examination  to 
detect  it,  yet,  still  strictly  homologousy  or  preserving 
the  same  relation  to  the  general  structure;  and  so 
strong  was  the  conviction  of  this  general  law,  that 
many  physiologists  did  not  hesitate  to  speak  posi- 
tively of  such  analogies  on  the  strength  of  conjec- 
ture, where  actual  examination  had  not  yet  detected 
them,  thus  laying  themselves  open  to  the  attacks  of 
more  matter-of-fact  inquirers. 

Some  of  these  views,  especially  those  of  Oken,  Theoretical 

speculations 

were,  perhaps,  of  too  metaphysical  a  cast  to  be  ^^^^  "*«" 
usefully  recognised  by  physiologists.  Yet,  they  at 
least  fiilfilled  the  important  purpose  of  supplying 
hints  and  presumptive  conjectures  for  a  more  exact 
induction  to  work  upon;  and  whatever,  on  various 
grounds,  may  have  been  the  prejudices  agsunst  the 

I  views  of  the  transcendental  school,  physiologists  are 
now  beginning  to  pay  them  the  homage  of  carrying 
out  and  establishing  on  demonstrative  evidence  (at 
least  in  regard  to  this  great  principle)   the  ideas 

^  which  they  suggested. 

To  proceed  to  a  more  particular  view.     Goethe  Analogies 

of  vetebrate 

and  Oken  had  thrown  out  the  singular  analogical  forms. 
idea,  that  the  bones  of  the  skull  are  all  vertebras ; 

X  B  B 
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and  others  had  imagined  some  vague  resemblances 
between  limbs  and  ribs^  as  connected  with  the 
vertebral  structure.  But  it  was  reserved  for  Owen 
to  give  the  full  elucidation  and  establishment  d, 
these  views,  and  to  supply  a  detailed  demonstration 
of  a  principle  so  essential  in  the  theory  of  unity  of 
composition  of  animal  forms. 
Owen's  By  a  close  anatomical  investigation  of  the  true 

researches 

on  the  ver-  nature  of  a  vertebra,  he  confirms  the  idea  of  the 

tebrate 

form.  vertebral  character  of  the  bones  of  the   cranium, 

and  includes  the  whole  structure  of  the  vertebral  co- 
lumn in  a  single  analogy  ;  and  thus  traces  the  limbs 
to  the  development  of  certain  appendages  which  he 
has  shown  to  belong  to  all  vertebrae ;  but  in  different 
cases  more  or  less  detached  and  displaced  from 
those  vertebrae,  and  developed  in  different  degrees, 
in  adaptation  to  the  respective  forms  and  functions. 
Thus  the  whole  skeleton  is  referrible  to  one  simple 
scheme  or  archetype,  most  resembling  the^A  form; 
to  analogy  with  which  all  the  most  varied  modifica- 
tions may  still  be  traced.* 


v.! 


.< 


*  These  views  are  most  laminously  set  forth  in  detail  in  Plnofts9or| 
Owen's  small  volume  **  On  the  Nature  of  Limbs.**    London,  1849. 

In  the  Appendix  I  have  inserted  a  more  copious  abstract,  which  hi 
received  the  benefit  of  Frofeasor  Owen's  own  revision  and  remarks. 
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The  idea  of  "  unity  of  composition "  as  at  first  o«i"™ii"- 
proposed  by  Geofiroy,  like  many  other  ideas  struck  "°"J  "^ 
out  by  great  master  minds,  was  a  kind  of  pliilosophical  "*•"■ 
prophecy:  he  i^d  not  himself  carry  out  the  io- 
TestJgatioD  of  it  in  all  its  det^s  by  demonstrative 
proofs;  and  even  in  some  instances  it  has  been 
pointed  out  that  he  fell  into  mistakes  in  particular 
points  of  its  application.  The  research  remained  to 
be  fully  followed  out  by  others :  and  as  each  of  the 
great  divisions  of  animal  life  —  the  Vertebrate, 
Articulata,  Mollusca,  and  Radiata — had  been  shown 
to  have  separately  a  plan  and  an  archetype  of  its  own, 
the  question  which  then  arose  was — Can  these  four 
great  rudimentary  plans  be  shown  to  have  a  yet 
more  comprehensive  relation?  Can  they  be  in- 
cluded under  any  oju  common  and  yet  more  elevated 
generalisation  ? 

According  to  the  ayst«m  of  comparing  structure 

alone,  it  was  impossible  to  establish  such  a  point ;  a 

different  method  was  necessary :  and  Yon  Bar  was 

the  first  to  surest  the  principle  of  studying  and 

comparing,  not  merely  the  adult  structure,  but  the  From  com. 

pulagfiKUl 
earlier  process  of  development  of  each  form ;  and  in  Mructure. 

following  out  this  line  of  research  he  was  able  to 


i«MlN(MA*vi 
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!^ 


iQ 


indicate  characters  assumed  at  successive  early  stages 
by  the  different  organs ;  and  thus  to  trace  the  re- 1^ 
latioHs  of  species  and  classes  in  a  way  which  the 
examination  of  the  mature  structure  alone  would 
not  have  admitted ;  and  he  thus  showed  that,  though 
the  common  plans  of  the  adult  forms  of  the  great 
classes  are  dissimilar,  yet  in  their  respective  de- 
velopments there  is  in  each  a  period  during  which 
an  exact  community  of  plan  prevails:  beyond  that 
stage  they  diverge  according  to  laws  peculiar  to 
each. 

It  has  been  in  carrying  out  this  "  developmental 
method"  of  comparison  that  the  labours  of  sub- 
sequent inquirers  in  this  field  have  succeeded  in 
the  full  establishment^  in  detailed  anatomical  ex- 
amination^ of  the  great  idea  of  unity  of  composition: 
and  what  was  at  first  little  more  than  a  philosophical 
romance^  has  in  their  hands  risen  to  the  rank  of  a 
demonstrated  science. 


Analogy  of        The   investigations   of  Professor   Owen  forcibly 

vertebrate 

and  inver-    elucidate^  not  only  the  correspondence  traceable  be- 

tebrate 

cioascs.  tween  the  perfect  organs  and  functions  in  different 
species^  but  also  the  relations  existing  between  the 
permanent  organisation  of  the  lower  classes  of  animal^^ 


Tb 


a 


% 


kc 
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and  the  transitory  embiyonic  eteps  through  which 
the  higher  pasa,  and  evince  the  extent  to  which  the 
resemhlances  expressed  by  the  term  "  Unity  of 
Organisation "  may  be  traced  between  the  higher 
and  lower  organised  animals;  and  that  it  hears  an 
inverse  ratio  to  their  approximation  to  maturity. 
"  All  animals,"  he  observes,  "  resemble  each  other 
at  the  earliest  period  of  their  development ; "  and 
he  traces  out  with  precision  the  characteristics 
which  mark  each  stage  of  development  as  com- 
pared with  those  which  permanently  belong  to 
different  inferior  classes,  from  "  the  monad,"  with 
which  alone  "  the  potential  germ  of  the  mammal 
can  be  compared,"  up  to  the  vertebrated  form  in 
its  different  modifications.* 

In  this  way  the  Annulosa  having  been  analysed  to 
a  common  original  rudiment  of  form  with  the 
Vertebrata,  by  the  labours  of  Savigny,  Andouin, 
Milne-Edwards,  and  Newport ;  so  the  Mollusca 
and  Badiata,  more  recently  examined,  have  been  re- 
duced to  a  similar  conformity  to  the  same  principle, 
especially  by  the  labours  of  Mr.  Huxley,  who  has 

*  Lectares  oa  iDvcrtebrate  Animala,  &c.  18J3. 


Nature  of 
»peciet  in 
generaL 


In  advancing  from 
to  their  application  U, 
view  to  the  didcussioo 
questions^  it  becomes  n 
to  advert  briefly  to  sc 
nature  and  distinctions  < 

According   to  the  di 
in  natural  history,  a  spe 
subdivision  of  a  genus^ 
tinctive  characteristics 
the  reproduction  of  like 
only  the  consideration  oi 

Again,  it  is  within  t 
the  existinff  order  of  thin* 
these  characteristics  in 
absolutely/  fixed,  but  ad 
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another.  There  are,  also,  cases  in  which  certain 
deviations  from  the  original  type  are  more  marked, 
and  continue  to  affect  several  or  even  many  gene- 
rations constituting  "  a  variety.^^ 

These  varieties  after  a  longer  or  shorter  period,  in 
many  cases  cease  to  be  continued,  and  it  is  probable 
that  the  same  external  conditions,  which  are  favour- 
able to  the  original  type,  are  less  so  to  the  variety ; 
which  is  thus  more  easily  checkecl  in  its  increase,  or 
at  length  extinguished.  But  it  is  a  subject  on  which 
nothing  is  known  as  to  the  real  causes  which  may 
give  rise  to  such  changes,  and  on  which,  therefore,  it 
is  clearly  unwarrantable  to  dogmatise^  or  to  reason 
upon  such  failure  as  if  it  were  a  necessary  law. 

There  are  also  cases  in  which  varieties  have  been  ^^asion- 

aUy  perma- 

found  to  continue  so  long,  and  to  maintain  so  com-  ^*^°^ 
pletely  distinct  a  character,  that  it  has  become  diffi- 
cult, if  not  impossible,  to  determine  whether  they 
do  not  constitute  a  sub-species.  And  so  far  as  any 
speculation  can  be  carried  on  a  subject  so  little  under- 
stood, it  would  seem  most  probable  that  wherever 
such  permanency  has  been  attained,  there  is  always 
some  peculiarity  in  external  conditions  which  has 
been  the  determining  cause  for  the  perpetuation  of 

BB  4 


Argument 
for  perma- 
nence of 
species. 


Perma- 
nence of 


were  contmuea,  ana  u 

from  the  rest  of  the  sj 

manent  type  or  species 

Within  certain  limi 

at  the  present  day:  ^ 

proofs  from  historical  ni 

mains  that  they  have  i 

limits  of  antiquity.    Son 

to  the   mummies   of  E 

interval  of  3000  years  (o 

their  chronology  may  di 

go  much  higher,  since  w 

of  some  existing  species 

during  the  countless  age 

up  to  the  present  time. 

This,  however,  proves 
« — !-•     -  • 


E«i*T  III.  §  n.]      PHYSIOLOGICAL   EVIDENCE.         377 

species  and  its  ancient  analogue,  or  generally  be- 
tween any  species  existing  in  one  formation  or  pe- 
riod, and  the  one  analogous,  or  nearest  allied  to  it, 
in  the  next  earlier  formation  in  which  it  had  no 
place. 

Again,  it  is  the  fact  that  there 

numerous  instances  in  which  naturalists  are  at  is-  «P<«iflo 

tinctloni 

sue  as  to  what  constitutes  a  variety  or  a  tpecies: 
and  the  very  difficulty  of  determining  whether  any 
given  character  is  or  is  not  permanent,  is  alone 
sufficient  to  show  bow  little  we  ought  to  press  any 
such  principle  aa  the  basis  of  a  universal  conclu- 
sion —  still  less  as  partaking  in  the  character  of  a 
great  and  necessary  law  of  nature,  on  which  we  can 
satisfactorily  reason  &om  the  present  to  the  past,  or 
infer  the  perpetuity  of  distinctions  bo  little  settled. 

The  distinctions  admitted  aa  those  of  spedet  axe 
indeed  in  some  cases  much  more  minute  than  in 
other  instances,  those  considered  to  mark  only 
varietiei.  The  American  butterfly  the  (Vanesso 
Atalanta)  is  held  to  be  a  distinct  species,  yet  its 
characteristic  is  only  a  single  spot  on  the  wing. 
Nevertheless,  the  entire  black  skin  of  the  Negro 
and  the  white  of  the  European  mark  only  varieties. 
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In  a  report  formallj  put  forth  by  the  British 
Associatioii^  it  is  expressly  set  down  as  a  desideba- 
TUH  to  discover  some  sure  mode  of  dutingtdshing 
real  gpecies  from  local  varieties,  "  One  sdiool^^  the 
reporter  observes^  **  attribute  all  specific  distinctions 
to  the  influence  of  external  agents;  another  regard 
the  most  trivial  circumstances  as  fixed;"  but  he 
recommends  a  just  mean  as  the  preferable  view/ 

Professor  Pictet  also  enlarges  on  the  difficulty  of 
distinguishing  species^  and  gives  instances  of  such 

ambiguity  of  character.! 

On  this  subject  I  will  again  cite  the  authority  of 
Dr.  Carpenter: — "  The  uncertainty  of  the  limits  of 
species  is  daily  becoming  more  and  more  evident, 
and  every  naturalist  is  aware  that  a  very  large 
number  of  races  are  usually  considered  as  having 
a  distinct  origin,  when  they  are  nothing  more  than 
permanent  varieties  of  a  conunon  stock."  J  And  he 
then  goes  on  to  point  out  the  course  which  the  true 
naturalist  must  take  in  the  endeavour  to  define  them 


*  Britiflb  Association  Report,  1844,  p.  219.,  On  Ornithology,  hv  the 
late  H.  £.  Strickland,  Esq. 
t  Geological  Quarteriy  Journal,  No.  v.  p.  48, 
t  Principles  of  Physiology,  Art  542. 
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more  precieely  hj  attending,  not  mereljr  to  form  and 
structure,  but  to  "  the  whole  natural  history  of  a 
reputed  species,"  to  aacert^n  and  limit  its  real  cha- 
racter. 

But  if  such  "  permanent  varieties  "  present  cha- 
racters so  constant,  the  real  bearing  of  the  question 
is  evident.  Why  may  not  other  or  all  "  reputed 
species"  have  once  orig^ated  in  the  same  way? 

And  here,  indeed,  another  somewhat  material  'nc""* 
question  arises :  as  discoveries  and  explorations  ex-  *^J" 
tend  and  increase,  eo  mast  the  number  of  known 
species  eventually  extend  and  increase  in  an  almost 
incalculable  ratio ;  and  the  inference  clearly  is, 
that  as  new  species  are  thus  continually  being 
inserted  between  other  allied  species  ahready  known, 
it  is  evident  that  the  specific  differences  between 
each  must  tend  to  diminish  continually,  and  all 
species  tend  to  be  connected  by  more  and  more 
close  affinities. 


species  of  ^planta  and  animals  has  been  doubled  ! 
some  classes,  and  quadrupled  in  others,  within  the 
memory  of  persons  now  living;  and  considering  the 
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number  of  new  species  constantly  reported  in  every 
fresh  exploration,  in  every  successive  number  of 
every  journal  devoted  to  natural  science,  we  cannot 
but  suppose  the  increase  to  continue  at  least  at  an 
equally  rapid  rate. 
And  differ-        But  while  the  number  of  species  thus  tends  to 

ences  evan- 
escent,        become  infinitely  great,  the  extreme  difference  be- 
tween  man   (let  us   suppose)  at  one   end,   and  a 
zoophyte  at  the  other  end  of  the  scale,  is  constant 
and  ^nite ;  hence  the  average   difference   between 
any  two   species   tends  to  become  infinitely  small. 
Multiplied  by  the  number  of  species,  it  must  still  be 
equal  to  a  ^nite  quantity ;  and  the  product  being 
Jinitey  if  the  first  factor  be  infinity ^  the  second  must 
be  zero, 
Tetsuffl-  The  close   approximation  in   character  between 

cieut  prac- 
tical dis-       many  allied  species  has  led   some   philosophers  to 
tinction.  J  r  r  r 

speculate  on  the  real  diflficulty  of  any  absolute  and 
philosophic  distinction  between  them ;  for  all  prao 
tical  purposes y  indeed,  and  in  reference  to  the  existing 
state  of  knowledge,  and  any  state  which  it  may  be 
likely  for  a  long  time  to  assume,  there  is  in  general 
sufficient  groimd  of  distinction. 

The  alarm  felt  lest  the  power  of  making  specific 
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diBtinctions  sliould  be  thus  done  awa^,  and  with  it 
all  subatantial  science  of  classification  should  dis- 
appear, is  seen  to  be  groandless  when  we  obaerve 
that  it  is  on  all  hands  allowed  that  spedes  are  likelj  Svtda  per- 
to  be  as  strictly  permanent  as  at  present  for  many  the  preient 
tbousande,  perhaps  millions  of  years  to  come,  pro- 
vided the  external  conditions  remain  the  same.  When 
the  distribution  of  continents  and  oceans,  the  eleva- 
tions of  land,  the  direction  of  currents,  and  the  like 
circumstancee,  shall  have  undergone  a  great  and 
notable  change,  influencing  the  climate  and  pro- 
ductions of  existing  lands,  and  even  presenting  new 
regions  for  the  diiFiiBion  of  life,  we  might  then  well 
expect  that  forms  of  existing  species  might  be  lost, 
and  that  such  an  entire  change  of  species,  and  < 
eventually  even  of  whole  genera,  might  gradually 
take  place  as  would  fully  exemplify,  and  account  for, 
the  observed  changes  in  ancient  formations. 

Much  discussion  (as  is  well  known)  baa  arisen  on  Ricn  of 

th€^  question  whether  the  different  racei  of  men  are  whether 

ipcclo  or 
varieties  of  one  species,  or  distinct  species:  and  it  Tarictk*. 

seems  to  be  at  present  the  prevuling  opinion  that 

they  are  varieties  merely.*     But  the  question  how, 

■  For  [ezMnplei  Dr.  Pickering,  •fter  an  exUmiTa  inTettigatloii,  con* 
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by  what  steps  or  processes^  did  such  large  and 
fundamental  differences  arise  ?  entails  more  im- 
portant consequences  than  many  in  their  zeal  to 
maintain  a  single  origin,  seem  to  perceive.  It  is 
clear  that  these  differences  are  fully  as  great  as 
those  which  in  many  other  cases  are  allowed  to  con- 
stitute distinct  species. 
Difficulties         If  in  the  case  of  man  they  have  occurred  as  transi- 

of  the  ques* 

tion.  tional  varieties,  how  comes  it  that  they  have  become 

so  inveterately  permanent?  And  if  those  changes 
have  all  occurred  within  the  lapse  of  a  few  thousand 
years  of  the  received  chronology,  it  cannot  with  any 
reason  be  denied  that  similar  changes  might  occur 
among  inferior  animals,  and  become  just  as  per- 
»  manent.  And  if  so,  changes  to  an  indefinitely 
greater  extent  might  occur  in  indefinite  lapse  of 
time.  If  these  changes  take  place  by  the  gradual 
operation  of  natural  causes,  it  would  be  preposterous 
to  deny  the  possibility  of  equal  or  greater  changes 
by  equally  natural  causes  in  other  species  in  equal 


eludes  that  there  are  either  eleven  species,  or  only  one,  of  the  human  race. 
But  upon  further  examination  he  decides  in  faA'Our  of  one;  and  thinks 
the  original  seat  of  man  was  in  Africa.  (The  Races  of  Men,  &c.  by 
C.  Pickering,  M.D.  Lond.  1850.) 

Others  have  assigned  tix,  or  other  numbers  of  species :  the  author  of 
the  **  Vestiges  "  supposes  two  local  centres  necetMry,    (P.  220.  6th  £d.) 
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or  greater  periods  of  time.  The  advocates  of  the 
fixity  of  species  would  argue  that  the  single  spot  od 
a  butterfly's  wing,  which  constitutes  a  species,  never 
has  changed,  and  never  can  change,  without  a 
miracle ;  and  jet  the  vast  differences  between  a 
European  and  a  Negro  or  Australian  are  mere 
modifications  of  one  parent  stock  hj  natural  causes 
in  the  lapse  of  a  few  thousand  jears  ] 

The  peculiar  characters  of  the  Negro  race  are 
recorded  as  prominently  marked,  as  at  present,  in 
the  ancient  Egyptian  paintings,  which  may  go  back 
3000  years  or  more.*  Here,  then,  is  a  variety  which 
has  been  permanent  for  at  least  that  long  period ; 
a  period,  too,  which  has  been  expressly  relied  oo 
by  many  to  prove  the  permanence  of  tpeciet  by 
appeal  to  these  very  monuments.  And  then  we 
have  to  ask.  How  long  must  it  have  taken,  at  this 
rate  of  imperceptible'  progress,  to  have  been  deve- 
loped out  of  the  ori^nal  stock  ? 

Another  instance  has  been  much  dwelt  upon,  the  VirieUei  of 

'^  the  dog. 

80  called  "varieties"  of  the  dog,  presumed  to  be 
derived  from  a  common  stock ;  but  how  long  since, 

*  Sea  Eenrick  on  PrimeTtI  Hiitory,  p.  20. 


oi  tne  same  external  con 
when    preserved    isolate 
would  remain  permanent! 
Hybridi.  Much  stress  has  also 

asserted  sterility  of  hybi 
affects  very  little  the  ge 
very  limited  evidence  d« 
isolated  facts,  occurring  in 
is  utterly  insufficient  for 
general  law.  The  cases 
should  be  regarded  by  a 
probably  exceptional,  unde 
not  to  be  dogmatised  up< 
and  necessary  law  of  orgai 
are  limits  beyond  which  u 
so  within  these  there  ma] 
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not  favourable  to  the  continuance  of  the  variety.* 

And  of  the  very  poaitive  assertions  bo  liberally  made  Conciuiiont 

ofthtaklnd 
in  these  and  the  like  cases,  it  is  to  be  observed  that  empiric^. 

they  are,  at  best,  merely  empirical  conclusions, 
wholly  unsupported  by  any  wide  analo^es,  or  ex- 
plained by  any  known  causes  which  can  confer  on 
them  the  character  of  real  natural  principles. 

Yet  the  immutability  of  species,  as  something  BipmI"*" 
essential  to  their  nature  and  inherent  in  it,  has  been  '^"'J'  "^ 
upheld  by  a  large  section  of  naturalists — and  still 
more  strenuously  by  some  who  are  not  naturalists  — 
in  this  country,  with  a  degree  of  positiveness  and 
even  vehemence,  which  the  mere  negative  character 
of  the  evidence  coold  never  justify,  and  which  it 
would  be  difficult  to  account  for,  so  far  as  any 
oi^uments  of  a  philosophical  natiu-e  may  be  supposed 
to  influence  the  opinion. 

It  is  indeed  difficult  to  say  what  extent  of  mys- 
ticism is  not  connected  in  the  minds  of  some  with 
the  notion  of  the  immutability  of  species.  Even 
Buch  sober  naturalists  as  MM.  Agassiz  and  Gouldt 


■  Od  Ib«  sabject  of  hjbridi,  ■oma  imporUnt  remuki  vjll  be  fonnil  ill 
Dr.  OrpeoWr'B  PtTiiologj,  Art.  61S. 
f  Friociplea  of  Zoology,  p.  ta. 
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speak  of  it  as  dependent  on  an  ^^  immaterial  prin- 
ciple ^  essential  to  animal  life. 
Opposite  But  in  other  schools,  especially  on  the  Continent, 

views. 

opposite  views  are  extensively  maintained,  and  pro* 
bably  gaining  ground.  In  the  case  of  plants  more 
particularly,  it  is  simply  as  a  question  qffactsy  that 
some  eminent  botanists  view  the  matter.  Thus  one 
of  the  most  distinguished  foreign  naturalists.  Prof. 
Schleiden  of  Jena,  after  giving  a  variety  of  illus- 
trative instances,  thus  sums  up  the  state  of  the  case:— 
**  We  know  that  varieties  once  formed,  when  they 
have  continued  to  vegetate  under  the  same  condi- 
tions for  several  generations,  pass  into  sub-species; 
that  is,  into  varieties  which  may  be  propagated  with 
certainty  by  their  seeds.  How,  then,  if  the  same 
influences  which  have  called  forth  an  aberration 
from  the  original  form  of  the  plant,  continue  to  act 
in  the  same  way,  not  for  centuries  or  tens  of  cen- 
turies, but  for  ten  or  a  hundred  thousand  years,  will 
not  at  last,  as  the  variety  thus  becomes  a  sub-species, 
so  also,  this,  become  so  permanent,  that  we  shall  and 
must  describe  it  as  a  species."  * 


•  «*  The  Plant,**  &c.  by  M.  S.  Schleiden,  M.D.,  Professor  of  Botanj, 
Jena.  Transl.  Lond  1848.  Lect.  xi  pp.  272.  290. 
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Even  in  ^a  countiy.  Dr.  Lindley  has  Teatured 
to  state  not  less  alarming  &cta  respecting  the  class 
Thallogens  (including  the  seaweeds,  fungi,  and 
lichens),  to  the  effect  that  "  in  their  simplest  forms 
all  trace  of  series  is  missing,"  and  that  their  species 
seem  all  convertible  into  each  other  under  particular 
conditions.* 

On  these  qneBtions  I  have  much  satisfaction  in 
referring  to  the  opinions  of  Dr.  Carpenter  f,  put  forth 
with  equal  candour  and  freedom  from  prejudice, 
and  with  a  union  of  caution  and  enlargement  of  view 
which  eminently  commends  them  to  the  convictions 
of  the  reader. 

He  ohserves  J,  "  Our  belief  that  the  new  beings 
formed  by  the  process  of  reproduction  always  closely 
resemble  the  parent  stock,  is  certainly  founded  upon 
a  limited  induction  from  observations  made  upon 
the  higher  classes  of  plants  and  animals.     Reasons 


•  Vegetable  Eingdam,  1846,  p.  S. 

t  A  number  of  important  examptu  are  collected  by  Dr.  Carpenter, 
"PhyaioloKy,"  Art,  547,  648. 

I  do  not  here  profe»  to-  go  into  detiJIi  of  partienlmr  instaiicH,  bnt 

manj  eucb,  of  tranAmigrationa  of  exjidng  Bpecies,  vhich   bave  been 

collectel,  are  unasuilible  evidence  as  far  as  they  go.     (Sm  liir  example, 

"Vestigea,"  p.  136.  tt-tg.  6th  Kd.)    See  also  a  paper  in  the  BritlebA»- 

I    uciation  Report,  1852,  sectional  pn>ceedin)(^  p.  68.,  by  M^or  Modto, 

i    t'.LS.,  who  limiti  tranimutatiou  to  plants  at  the  eame  geoiu. 

I       I  Physiology,  Art.  S17. 
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perfect  adult  structure,  but  all  the  varieties  of  ab- 
normal structure  which  are  occasionally  witneeeed, 
and  to  which  the  absurd  name  of  "  Iubus  naturse " 
has  been  given,  just  as  organic  fossils  were  once  as- 
cribed  to  the  plastic  powers  of  nature,  or  elevations 
and  subsidences  to  mysterious  convulsions.  He  ob- 
serves, "  These  varieties  ...  are  not  haphazard  for- 
mations ;  they  are  the  remains  of  structure  common 
to  all  embryos ;  they  indicate  the  transitions  through 
which  man  and  all  other  animals  are  passing  from 
their  embryonic  condition  to  the  adult."  Should 
anything  interfere  with  this  transition,  the  forms 
per^t;  and  this  constitutes  what  is  improperly 
called  a  variety,  and  supposed  to  be  something 
deviating  from  the  regular  law.  "  But  the  laws  of 
deformatioD  are  as  regular  as  the  laws  of  forma- 
tion. The  varieties  are  arrests  of  development;  they 
prove  the  unity  of  organisation  and  of  type  with 
which  Nature  starts  in  the  formation  of  all  tliat 
lives."  " 

Such  considerations  form  a  necessary  preliminary 


■  QooMd  by  Dr.  Kdox,  "Grut  ADatomiits,"&c  p.  S! 
muiy  iniunces  oTuDpeifectdevilopmBai,  aod  other  cua 
quMtioD,  p.  108. 
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gcaeral  principle  of  Bome  regular  process  of  erolu- 
tion,  be  seen  to  require  revisiona  and  retractations 
in  minor  particulars. 

Cuvier,  while  he  professed  a  rejection  of  all  hypo- 
thetical speculation,  appears  to  have  beeu  strongly 
prepossessed  with  one  hypothesis — that  of  the  essen- 
tuH  and  etemiil  immutability  of  ipecies.  At  any 
rate,  under  the  sanctjon  of  his  name  it  has  been  since 
muntained  by  many  of  his  followers  with  a  degree 
of  positiveness  not  easy  to  acoolint  for  on  any  merely 
philosophical  grounds.* 

But  an  opposite  opinion  began  to  be  taken  up  by  Tbcory  of 
thoee   of  a   different   school,   intimately   connected  uHon. 
with  the  more  speculative  and  transceodental  views 
already  alluded  to. 

When  Geofioy  and  his  coadjutors  were  engaged  Connected 
in  upholding  the  unity  of  composition  of  tSi  animated  JJJ''"^'''*  . 
structures,   it  was  regarded  by  them  as  a  natural  """po*'- 
consequence  that,  as  all  the  details  which  mark  dif- 
ferent   species   were    the    mere    modifications    of 


*  Dr.  Knox,  bowcver,  Ibe  peraontl  tnvni  of  CuTJer,  statea  that,  at  Imt 
latt£rlf ,  be  km  macb  incliDwl  to  modirj  his  opioioiu  on  this  point,  uid 
quotes  on*  puuge  io  which  he  nyf,  "  Nods  ne  crojona  pu  m^e  4  la 
posribilit^  d  UDS  apparition  snccesaiTe  dea  formea  diienu.''  Great  Anat, 
&C.  p.  44.,  also  p.  27.    The  eiprosaioii,  however,  ia  perhaps  ambiguous. 
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'  which  took  place  in  the  natural  couree  of  reproduc- 
tion by  continual  small  deviations  from  a  primitive 
type,  according  to  the  influence  of  external  con- 
ditions which  varied  Irom  one  epoch  to  another, 
yet  were  determined  alike  by  fixed  and  regulated 
laws,  from  the  present  era  backwards  into  the 
abysses  of  past  time.  They  conceived  that  in  none 
of  the  varied  forme  of  orgauLBation  which  we  trace 
baa  there  been  any  new  fundamental  principle 
introduced ;  all  are  but  modifications  of  forms  now 
existing.  Thus  throughout  all  nature,  present  and 
past,  external  forms  are  mere  accidente ;  development 
of  parts  in  excess  or  in  defect  as  changing  causes  led 
to  such  necessity,  and  modiBcatious  of  parts  ac- 
cording to  the  functions  required  to  be  exercised 
under  the  particular  conditions.  The  fundamental 
unity  of  principle  is  that  which  alone  is  perma- 
nent and  invariable,  and  vbicb  admits  of  endless 
adaptations  according  to  the  varying  conditions  of 
existence. 

The  speculations  of  Lamarck  were  founded,  in  the  Tbtorio  of 
first  instance,  on  observation  of  the  fact  of  the  near  meat. 
approximation   of  different   species.      He   contends 
that  the  fiirther  our  researches  extend  the  greater 
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even  the  more  sober  and  broad  prmcipleB  on  whicb 
it  was  founded  in  the  ejee  of  his  opponents ;  wliile, 
as  might  be  expected  of  so  imaginative  a  specula- 
tion, increasing  knowledge  of  facta  has  led  to  its 
abandonment,  at  least  in  its  full  extent,  on  the  part  of 
many  who  jet  strenuously  uphold  the  same  broader 
principles.  Thus  Dr.  Knox*,  one  of  the  most  zea- 
lous BupporterB  of  the  principle  of  transmutation  in 
this  country,  speaks  very  slightingly  of  Lamarck, 
and  regards  hia  theory  (in  its  extent  and  detail,  at 
least)  as  of  little  weight  or  authority  at  tbe  present 
day :  and  the  necessity  of  great  modifications  in  the 
theory  is  admitted  by  the  author  of  the  "  Ve8tigeB."t 

But  in  order  to  he  applicable  to  the  fects  of  the  Argument 

from  ant- 
ancient  earth,  any  process  of  transmutation  must  be  logy. 

imagined  to  extend,  not  only  to  minor  features,  but 
to  a  total  change  even  of  the  characters  which 
mark  whole  species  and  genera,  so  that  entire 
classes  and  orders  may  in  the  course  of  inde- 
finite pr<^resBion  disappear,  and  be  replaced  by 
others  of  a  different  kind.  Lamarck  endeavotired  to 
support  his  theory  by  adducing  instances  actually 

•  Knox,  p.  73.  .  t  V*«Uge*,  p.  14S.  6tli  Ed. 
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But  a  large  section  of  geologists  and  physiolo^sts,  Oppoaitc 

including  many  nameB  of  the   highest  diatinction,  •omegto- 

^  ■>  »  '    logUtoind 

have  been  strongly  opposed  to  all  speculative  theories  ratuiriiitt, 

as  to  the  probable  origin  of  those  changes  in  species 

which  geology  discloses.     This,  in  many  instances, 

has  been  the  result  simply  of  a  rigid — perhaps  over 

rigid — adherence  to  the  rule  of  appealing  to  fact» 

only,  and  allowii^  of  no  hypothesis;  a  rule  which, 

however  strictly  inductive,  if  carried  to  an  extreme 

would  defeat  the  grand  purpose  of  induction ;  and 

partly   firom    imagining   that,   because    the   precise 

theory  of  development  from  lower  to  higher  forms 

is  untenable,  therefore  all  hypotheses  of  the  same 

kind  are  inadmissible. 

Professor  Fictet*  denies  the  transmutation  theory, 

on  the  ground  that  to  produce  such  changes  the 

"  powers  of  nature"  must  be  supposed  to  have  been 

much  greater  in  the  earlier  periods  than  we  now 

find    them   to   be;   not   allowing,    apparently,   for 

the   indefinitely  long  time  they  had  to  work   in ; 

and,   in   opposition,  he  is  disposed  to   maint^n   a 

senes    of    sudden    introductions    of   new    species, 

■  G«oIoglc*I  Quuterlj  Jooinal,  No.  Y.  pp.  SS.  6S. 
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mogouical  order  and  progress,  the  more  free  the 
inquirer  may  be  irom  bias  and  preposaeasioD  of  other 
kinds. 

The  term  "  creatjon "  indeed,  especially  as  re-  ^' 
spects  new  species,  seems  now,  hy  common  consent, 
to  be  adopted  among  geolc^ists  as  a  mere  term  of 
convenience,  to  signify  simply  the  fact  of  origination 
of  a  particular  form  of  animal  or  vegetable  life, 
without  implying  anything  as  to  the  precise  mode  of 
such  origination  —  ae  simply  involving  the  assertion 
that  a  period  can  be  assigned  at  which  that  species 
appears,  and  before  which  we  have  no  evidence  of 
its  appearance.  In  this  sense  there  can  be  no  ob- 
jection to  its  use,  but  it  should  be  carefully  guarded 
against  possible  misapplication. 

Dr.  Knox  observes,  "  It  was  the  opinion  of 
Geoffrey  that  there  never  had  been  but  one  crea- 
tion: this  (he  adds)  is  also  my  own  opinion.  I 
believe  all  animals  to  be  descended  from  primitive 
forms  of  life  forming  an  integral  part  of  the  globe 
itself,  and  that  the  successive  varieties  of  animals 
and  plants  which  the  dissection  of  the  strata  of  the 
earth  clearly  sets  forth  are  due  to  the  occurrence  of 
geological  epochs,  of  the  power  of  which  we  cannot 
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being  auppoBed  in  the  slightest  degree  to  support  "gniw 
tlie  development  theory,  he  nevertheless  expresses 
himself  in  the  moat  guarded  and  strictly  philoso- 
phical language  in  reference  to  the  possible  modes 
of  explaining  past  changes  of  spedes: — "To  what 
actual  or  secondary  causes  the  orderly  succession 
and  progression  of  such  organic  phenomena  may 
have  been  committed  we  are  as  yet  ignorant.""  I 
would  only  venture  to  add,  that  it  must  have  been 
committed  to  tome  regularly  orduned  causes,  is  surely 
the  verdict  of  all  inductive  philosophy. 

Sir  C.  Lyell,  though  strongly  opposing  Lamarck's 
theory  of  development,  yet  freely  admits,  in  a  geo- 
logical point  of  view,  that  "  If  the  doctrine  of 
changes  operating  in  an  indefinite  lapse  of  time  be 
tenabU,  we  are  at  once  presented  with  a  principle  of 
incessant  change  in  the  organic  world,  and  no  degree 
of  dissimilarity  in  the  plants  and  animals  which  may 
formerly  have  existed,  and  are  found  fossil,  would 
entitle  us  to  conclude  that  they  may  not  have  been 
the  prototypes  and  progenitors  of  the  species  now 
living. "  t 
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or  continents,  thougli  no  species  are  the  same  in 
both. 

Hence  naturalists  have  come  to  the  conclusion 
that  these  respective  systems  of  species  must  have 
been  thus  originally  constituted  by  distinct  origina- 
tion peculiar  to  their  respective  localities.  Thus, 
MM.  Agassiz  and  Gould  observe, — "  There  is  only 
one  way  to  account  for  the  distribution  of  animals 
as  we  find  them ;  namely,  to  suppose  that  they  are 
autochthonoi — that  is  to  say,  originated  like  plants 
on  the  soil  where  they  are  found."* 

But  this  view  has  been  carried  out  in  a  more  Tbcorrof 
precise  form  by  the  late  Professor  E.  Forbes,  in  his  ctatm, 
theory  of  "  Specific  Centres,"  or  "  Centres  of  Crea- 
tion." This  is  founded  on  the  general  fact,  authen- 
ticated by  accumulated  comparative  observations 
(after  allowing  for  some  apparent  exceptions),  that 
numerous  regions  and  districts  of  the  earth  are  well 
marked  out,  each  characterised  by  a  flora  and  a 
fauna  on  the  whole  peculiar  to  itself.  A  given 
spedes  (for  example)  is  found  to  be  peculiar  to  a 


•  Principle*  of  Zoology,  p.  17B. 
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certidn  district;  the  numbers  of  its  indiyiduals  di- 
minisli  as  we  ascend  to  a  particular  point  of  gecJo- 
pcal  time  (subsequent,  of  course,  to  the  eocene 
period);  they  also  diminish  at  greater  distances 
round  a  particular  locality.  Hence  we  recognise  a 
single  part  of  origin,  both  in  space  and  in  time,  for 
that  species :  this  is  termed  a  *^  specific  centre." 

Again,  in  many  instances,  such  points  of  origin 
for  many  distinct  species  occur  near  together,  in  Jfr 
local  position,  in  the  district  characterised  by  those  p 
species ;  hence  it  is  argued  that  at  such  points  those  hi 
species  must  have  ori^nated  from  an  indiyidii^or|<: 
pair  (as  the  case  may  be),  respectively  the  "proto- J^ 
type"  or  *^  protoplast"  of  each  such  species,  fromj*! 
which  that  species,  marked  by  constant  specific  cha- 
racters, has  been  derived  in  the  ordinary  course  of 
propagation.  It  is,  however,  distinctly  admitted  by 
the  author,  that  in  what  way  that  prototype  wss 
formed  or  produced  we  know  not:  hence,  then,  and 
in  this  sense,  such  spots  are  termed  *^  centres  of 
creation." 

And  as  this  applies  to  existing  species,  so,  the 
author  argues,  by  analogy  (as  all  organised  life  \s, 
part    of  a    uniform   connected   system),    we   may 
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fairly  suppose  it  trae  of  extinct  faunas  and  floras 

also.* 

As  to  the  bearing  of  these  speculations  on  the  ?**'1"*'" 

question  of  development  or  traDsmutation,  it  is  to  ™*°*' 

be  observed  that  the  only  point  of  the  theory  of 
specific  centres  which  bears  at  all  on  the  question, 
is  the  descent  of  local  epeciee  from  a  prototype  of  the 
same  identical  spedfic  characters.  The  author  ex- 
pressly says,  —  '*  We  have  no  experience  of  the 
individuals  of  any  species  being  produced  otherwise 
than  from  individuals  of  its  own  kind" — which  is, 
in  fact,  simply  assuming  the  whole  question  at  issue. 
But  if  the  descent  of  the  species,  unaltered  through 
all  time,  were  granted,  the  question  would  still 
remmn  open  as  to  the  first  origin  of  the  "  protoplast," 
whether  one  or  many. 

It  is,  however,  contended  that  distinct  centres  of 
origin  are  incon^tent  with  that  view  of  develop- 
ment which  traces  all  species  to  one  common  origin. 
But  I  am  unable  to  see  in  what  way  it  would  follow 


K  tbia  theoiy  varioiu  d»taila  have  b««n  pnbtisticd  by  Ita  Umentol 
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~  ndly  fnmiihBd  me^  anu  which  will  uoir  acquire  a  peculiar  value 
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-  nearly  allied,  the  divergency  increaBing  witb  each 
succesBiTe  step. 

On  the  whole,  then,  comparing  the  limited  extent  Conciudan. 
and  purely  empirical  natore  of  our  knowledge  of  .uwnwDt 
species  in  the  existing  state  of  things,  with  the  poei-  gcocni 
tive  evidence  of  past  changes,  it  would  seem  that 
the  more  correct  statement  of  the  general  fact  would 
be  simply  that  species  {within  certain  limits  of  devia- 
tion) are  permartent  during  very  long  periods,  but 
beyond  those  periods  a  change,  in  some  sense,  occurs ; 
and  this  bears  some  relation  to  changes  of  external 
conditions.  But  under  the  same  change  of  condi- 
tions one  species  may  be  highly  susceptible  of,  and 
sensitive  to,  the  influence  of  that  change,  while 
another  may  be  insensible  to  it.  Thus  one  may 
remain  permanent,  while  another  may  imdergo 
change,  or  even  be  exterminated.  And  the  only  Tbemi 
question  is  as  to  the  sense  m  which  such  change  of 
species  is  to  be  understood;  —  whether  individuals, 
naturally  produced  from  parents,  were  modified 
by  successive  variations  of  parts,  in  any  stage  of 
early  growth  or  rudimental  development,  until,  in 
one  or  more  generations,  the  whole  species  became 
in   &ct  a  different  one ;  —  or   whether   we   are   to 


■ 
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bdiere  tbat  die  triMf  roet  periAed  widioiit  re-pnhl  e 
dndng  iteelf,  while,  ind^endent  of  it,  iouAer  ■evl  r 
race^  or  odier  new  indiTidiuds  (bj  wfaaterer  meansjb  I 
came  into  existence,  of  m  nature  doedy  allied  to  the  I 
last,  and  differing  often  by  the  slightest  diades,  yet  I 
uncatmeeted  with  Aem  bg  deseemii  whether  thoel 
was  a  continuation  and  propagation  of  the  jaflvl 
prmdple  of  mtahty  (in  whatever  geim  it  may  be  i 
imagined  to  have  been  conyeyed),  or  whether  a  sot  I 
principle  or  germ  originated  independently  of  anj  I 
preceding,  out  ofiti  existing  inorganic  elements. 

Speaking  of  the  opinion  of  the  formation  of  organ- 
ised beings  out  of  their  inorganic  elements.  Dr.  Car^ 
penter  observes  —  '^  It  has  been  maintained  by 
many  philosophers  who  have  regarded  all  matter  as, 
in  some  sort,  animated;  and,  although  it  has  been 
principally  urged  in  reference  to  the  lowest  class  of 
beings,  it  does  not  seem  possible  to  limit  its  applica- 
tion if  it  be  really  valid,  •  .  •  •  Some  naturalists  of 
the  present  day  are  disposed  to  admit  tlus  also,  and 
to  account  for  the  changes  in  the  races  of  plants  and 
animals  which  geological  researches  reveaL"*    In  a 


•  Art  616. 
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note  he  adds: — "Such  a  doctriae  ia  impossible  to 
refute  otherwiee  tban  by  an  appeal  to  facts.  No 
Bnch  new  creations  are  known  to  us  at  the  present 
time,  and  therefore  it  can  only  be  argued  from 
analogy  that  they  ever  existed.  We  may  believe 
that  there  exieta  in  all  matter  a  tendency  to  become 
OT^nlsed,  without  relinquishing  the  doctrine  that 
for  tbe  maintenance  of  such  tendency  a  previously 
existing  organism  is  required,  to  collect  and  unite 
the  scattered  elements  by  the  powers  with  which  it 
alone  is  endowed.  ....  That  species  have  in  all 
agea  of  the  globe  maintained  their  present  uniformity 
and  narrow  limits  of  variation  the  author  is  not  dis- 
posed to  assert,  and  he  thinks  that  many  &cts  tend 
to  prove  the  relaxation  at  former  epochs  of  the  strict- 
ness of  the  laws  which  are  at  present  regarded  as 
governing  their  modification  and  reproduction." 

The  temperate  and  candid  tone  of  these  remarks 
offers  a  very  satisfactory  contrast  to  the  one-sided 
and  peremptory  dogmatism  we  too  often  encounter 
on  this  subject.  But  it  may  be  asked,  is  any 
"  relaxation  "  in  former  epochs  necessary  to  be  sup- 
posed, when  we  simply  take  into  account  the  enor- 
mous and  inconceivable  length  of  time  implied  in 
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clearly  impossible  to  say  how  far  great  changes  of 
condition  in  external  agents,  or  equally  great  changes, 
as  slowly  and  gradually  advancing  in  the  more 
hidden  internal  agencies  of  the  animal  economy, 
might  not  in  past  ages  have  operated  to  determine 
successive  changes  in  the  evolution  of  germs  ori- 
ginally the  same  into  great  varieties  of  orgauisa- 
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present  state  of  tlungs,  but  as  an  eternal  law  of  fpccmfram 

prrntHMim 

Natnre,  extending  backward  through  all  the  count-  ^  imutd 
leas  ages  of  the  ancient  earth,  has  been  upheld  con- 
fessedly on  the  limited  experience  of  modem  obser- 
vation, hut  thence  extended  by  analogy  in  the  same 
way  (it  is  alleged),  as  in  the  ease  of  other  great  natu- 
ral laws. 

This  aigument,  however,  appears  to  me  altogether  Bat  <uf- 

fercDM  In 
unfounded.     Of  the  operation  of  other  great  natural  cTiduice. 

laws,  through  all  the  seriea  of  paat  ages,  vk  have 
direct  evidence.  The  laws  of  gravitation,  heat,  light, 
equilibrium,  and  the  like,  present  positive  proof  of 
their  influence  in  the  records  preserved  to  ue  through 
all  geological  time.  Whereas  of  the  permanence  of* 
species  in  those  past  epochs,  except  within  certain 
limits  of  particular  formations,  we  have  no  evidence 
whatever ;  on  the  contrary,  the  apparent  phenomena 
(to  say  the  least)  are  all  opposed  to  it ;  and  it  ia  the 
very  question  at  issue,  whether  those  perpetual 
changes  in  species  which  we  observe,  are  to  be  con- 
sidered real  gradual  variations  in  the  development 
of  oiganisation,  or  to  be  explained  in  any  different 
way. 

AgUD,  in  regard  to  ihe  mechanical  laws  of  the  Hcdunicil 
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amounts  to  thie, — that  thet/  are  permanent  to  long  a» 
gome  peculiar  external  conditions  remain  the  tame.  If 
those  conditioDs  were  materially  altered,  no  present 
experience  will  enable  ua  to  predict  the  reeult.  In 
past  epochs  we  know  that  the  conditions  were  re- 
peatedly altered;  and  we  know  that  certain  changet 
of  species  accompanied  the  altered  conditione.  Now, 
the  stability  even  of  the  planetary  system  is  constant 
only  as  long  as  the  same  conditions  remmn.  Let 
them  be  altered  in  the  slightest  particular, —  let  a 
period,  an  eccentricity,  or  an  inclination  of  one  orbit, 
be  changed,  and  the  whole  stability  vanishes. 

Within  the  limits  of  the  existing  period  we  observe 
a  permanence  of  species;  just  as  much  aa  we  find 
evidence  of  it  within  lihe  limits  in  ancient  periods  of 
the  earth's  hbtory :  but  beyond  such  limits  of  time, 
and  the  influence  of  certain  conditions  accompanying 
those  changes,  and  differently  affecting  the  several 
species,  we  have  no  such  evidence  in  the  one  case, 
and  direct  apparent  evidence  to  the  contrary  in  the 
other. 

But,  secondly,  the  chief  argument  always  is,  that  Argnmeot 

from  COD. 
■we  have  "  no  experience  of  such  a  thing"  as  change  'ormitj  to 
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changes,  it  is  alleged  we  have  no  experience  of  such  a 
thing  as  a  change  ofspeciei;  but  we  have  experience 
of  the  present  uniformity  of  species  subject  to  slight 
and  occasional  deviations.  This  is  a  known  cauae 
now  acting.  To  how  great  an  extent  these  success- 
ive deTiations  mi^t  be  carried  in  immense  periods 
of  past  lime  under  changing  external  conditions,  we 
know  not. 

Thus  this  known  cause,  like  that  of  the  submer- 
gence of  vegetable  masses,  conjoined  with  the  influence 
of  incalculably  vast  periods  of  past  time,  hat  be 
fully  competent  to  give  results  as  remote  from  those 
now  every  day  seen,  m  the  formation  of  coal  has  been, 
from  what  takes  place  in  any  submerged  forest  or 
accumulation  of  vegetable  matter  in  recent  times. 

Thus  the  mutahiUty  of  species  iu  past  epochs 
would  not  be  a  case  impugning  the  doctrine  of  the 
'.mmutability  of  natural  laws,  or  the  appeal  to  ex- 
perience of  established  physical  causes  in  accounUng 
for  past  changes;  because  the  very  nature  of  the 
Sase  essentially  involves  other  elements  than  any  now 
entering  into  our  consideration.  General  experience 
must  be  imderstood  to  include  more  than  present, 
every-dag  experience;  and  the  advocates  of  transmn- 
EE 
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»ry  Bystems  revolving  round  tliem.  But  it  is  admitted  ""^  •'»"■ 
diatif  tJieyliad  really  such  systems,  no  possible  tele- 
scopic power  could  ever  show  them  to  us.  Hence  the 
liTgument,  from  want  of  obeervation,  goes  for  nothing. 
But,  farther,  the  stars  are  self-luminous  and  analo- 
gous to  suns;  and,  by  the  same  analogy,  they  may 
most  probably  be  surrounded  with  planetary  at- 
tendants. On  the  whole,  then,  it  is  a  reasonahU 
belief  ibat  they  have  such  planetary  systems,  though 
all  experience  ia,  and  for  ever  will  be,  wanting  to 
diow  it 
Now,  with  respect  to  new  species,  by  direct  cal-  Origin  <rf 

enlation,  founded  on  a  liberal  assumption  as  to  the  conu  not 
,  M  wlthlD 

■umber  of  species,  and  the  probable  rate  of  their  oam. 

prrkiiee. 
mction,  ithas  been  shown*  that  such  an  event 
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AppUes  This  argument  is  independent  of  the  snpp 

equally  to 

t™»*™»»*»-    mode  of  introduction  of  the  new  species.     Hen< 
tion.  ^ 

is  to  be  observed,  that  it  applies  equally  to  the 
of  transmutation  as  to  any  other  supposed  mod 
origination ;  and  the  consideration  arising  is  cle 
this — that  if  transmutation  did  really  take  pi 
we  could  never  expect  to  have  any  experimental  evid 
of  it.     If  it  did  occur,  it  woidd  not  fall  under 
notice :  it  is,  therefore,  no  argument  against  it  i 
we  have  "  no  experience"  of  it.    The  argument  fi 
want  of   evidence  falls  to  the  groimd;    and 
hypothesis  t;  not,  on  this  ground^  incredible  or 
admissible. 
If  new  But,  fourthly,  still  farther,  let  it  be  granted  1 

species  did 

arise,  no       guch  an  event  as  the  ori£rination  of  a  new  spe 

poisiblUty  ®  '^ 

of  verifying  were  really  to  occur  at  the  present  day,  within 
possible  range  of  observation;  let  us  imagine  t 
some  changes  were  actually  going  on  within  our  c 
times  so  as  to  develope  or  give  rise  to  a  really  \ 
speciesy  and  we  ask  how  could  the  fact  ever  be  t 
stantiatedf  To  say  nothing  of  such  facts  occuir 
in  the  depths  of  forests  and  deserts,  or  in  the  reces 
of  the  waters,  where  no  human  eye  could  by  po« 
bility  ever  detect  them ;  let  us  suppose  that  son 
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thing  apparently  of  the  kind  were  alleged  to  have 
been  witnessed  by  some  competent  naturalist,  what 
could  it  amount  to  more  than  the  exUtence  of  some 
ney)  peculiarity,  which,  supposing  it  allowed  to  con- 
stitute the  mark  of  a  distinct  species,  could,  after  all, 
only  be  affirmed  to  be  neioly  ditcovered. 

Let  UB  even  suppoee  it  were  posMble  for  such  iiw^Hniity 
processes  to  be  watched  and  accurately  examined,  ■■'')l*«t. 
how  difficult  would  it  be  for  even  the  most  sldlful 
and  unprejudiced  naturalist  to  feel  quite  sure  of  the 
real  nature  of  the  case  \  How  much  more  readily 
would  any  other  interpretation  be  put  upon  it  than 
that  of  a  really  new,  distinct,  and  permanent  modifi- 
cation ;  or  rather,  with  what  determined  scepticism 
would  not  its  reality  be  denied,  and  with  what  abuse 
and  ridicule  would  not  the  unlucky  observer  be 
assuled,  who  should  venture  to  assert  the  occur- 
rence of  such  a  thing  as  an  actual  obtervation  of  the 
Jirst  beginning  of  a  truly  nem  species  I 

These  considerations  may  suffice  to  show  how  very 
little  any  reasoning  from  the  mere  absence  of  evidence 
will  really  ayiul  in  the  case  before  ua.  The  objection 
founded  on  it  is,  in  fact,  wholly  groundless;  and 
there  does  not  exist  the  shadow  of  an  ai^ument  to 
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cess  is  imaged  to  be  carried  on  through  such  a 
Beriea  of  steps  of  gradual  evolutioa  as  to  differ 
ratiier  iD  name  than  in  essential  nature,  from  the 
idea  of  development  out  of  pre-ezieting  oi^anic  forms. 

And  farther,  even  if  the  very  cautious  inquirer  if  tht  qocf 
prefer  altogether  to  dismiss  and  ignore  the  considera-  ignored,  it 
tion  of  the  question,  simply  on  the  alleged  deficiency  piiyicai 
of  satisfactory  endence,  still  in  the  true  inductive 
spirit  he  admits  that  it  is  nothing  more  than  a  mere 
physical  question  which  at  present  he  cannot  solve. 
And  on  the  same  grounds  he  would  as  strenuously 
contend  ^^net  the  admis^on  of  any  hypotheses  de- 
rived, from  other  considerations,  of  a  kind  incom- 
patible with  the  great  principles  of  natural  order, 
and  of  a  nature  beyond  the  domain  of  science. 

E»ery  advance  in  physiological  discovery  seems  liw  of 

1  •         p  •  1  11-  n  ilicceMion 

to  point  to  the  necessity  of  an  entire  remodemog  of  or  forms, 
. ,  -  ,  .  complex, 

the  very  ideas  of  higher  and  lower  organisation,  once 

so  much  dwelt  upon.  The  structural  relafionB  of 
different  species,  more  especially  of  what  are  called 
the  lower  orders,  are  disclosed  with  increasing  indi- 
cations of  the  real  complexity  of  those  relations; 
and  we  are  thus,  palieontologically,  led  to  a  per- 
ception of  the  higher  connections  which  some  of  the 
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forms 
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less  obvious  train  of  relati 
At  the  same  tiine^  all 
prived  beyond  reparation  c 
completeness^  a  knowledg 
earliest  forms  of  life  on 
stroyed  and  burnt  up  as  t 
metamorphic  and  igneous 
sideration  is,  again,  close 
profound  suggestions  throi; 
eminent  philosophers  in  ] 
of  strata  in  connection  w 
heat;  who  observes  —  ^^ I. 
the  matter  there  is  nothii 
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of  metamorjduc  rocks.  All  strata  once  buiied  deep 
enough  (and  due  time  allowed  1 1 !)  muBt  assume  that 
state, — none  can  escape.  All  records  of  former 
worlds  must  ultimately  perish."  " 

But  the  mvariable  relation  of  all  the  succeseiTe  Bcguiu 

...  11..    '"" """ 

forms  to  one  primitive  type,  conetitutes  the  l^ti-  uoi^  of 

type. 
mate  and  undeniable  evidence  of  Bome  regular  order 

of  causes  prerading  over  their  production,  operating 
through  periods  of  time  of  enormous  length,  during 
which  old  species  have  slowly  disappeared  hy  the 
action  of  natural  causes,  and  new  allied  species  have 
as  gradually  appeared  beyond  all  doubt  as  much  in 
accordance  with  other  equally  natural,  even  if  at 
present  unknown,  laws  —  parts  of  the  great  order  of 
causes,  in  conformity  with  which  these  and  all  pos- 
sible phy»cal  events  must  have  taken  place. 

In  what  has  preceded  it  has  been,  I  tniat,  suffi- 
cientiy  shown  that  some  of  the  arguments  most 
commonly  adduced,  whether  in  support  of  the  "  im- 
mutability of  species,"  as  supposed  analogous  to  the 
permanent  laws  of  nature,  or  against  their  "  muta^ 
bility  "  as  "  contrary  to  experience,"  or  in  &vour  of 
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mterruptions  of  natural  order  from  apparent  gaps  in 
the  geological  series,  are  all  destitute  of  foundation, 
fallacious,  and  untenable. 

On  the  other  hand,  while  these  ai^uments,  which 
are  those  most  commonly  relied  on  against  transmu- 
tation, are  in  mj  opinion  completely  refuted,  there 
is  still  no  positive  evidence  to  establish  it  as  a  demon" 
strated  theory.     Yet  as  a  mere  philosophical  conjec- 
ture, the  idea  of  transmutation  of  species  under  ade- 
quate changes  of  condition,  and  in  incalculably  long 
periods  of  time,  seems  supported  by  fSEtir  analogy  and 
probability. 
No  nece»-         Taken  for  what  it  is  worth  as  a  conjectural  hypo- 
P08C  inter-    thesis,  it  may  be  regarded  as  helping  the  general 
order.  conception  of  some  great  principle  of  orderly  evolution, 

according  to  which  the  present  as  well  as  past  sys- 
tems of  existence  have  been  produced  out  of  pre- 
ceding orders  of  tilings :  and  as  at  least  conspiring 
witii  all  truly  philosophical  considerations  to  disprove 
the  necessity  for  appealing  to  any  sudden  interrup- 
tions of  order,  or  operations  of  an  imknown  and 
mysterious  kind,  alien  from  all  natural  causes. 
Conjectural       It  should,  moreover,  be  carefully  observed  that, 

h]rpotheses 

In  subordi-   tiiough  particular  hypotheses  of  this  kind  may  fairly 
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devotion  to  them  may  be  prejudicial  to  the  firm  "'p*** 
grasp  which  the  mind  Bhould  rather  seek  to  munt^n 
of  the  broad  principle,  the  subordination  of  all  events 
to  some  ffeneral  Uaot,hovrever  at  present  undiscovered, 
based  on  the  maxim  that  throughout  nature  lohat  we 
do  not  know  mutt  really  be  at  muck  under  the  dominion 
of  lata  as  what  toe  do  know. 

True  science  is  always  ready  to  confess  the  ^ure 
of  existing  means  of  investigation  when  a  limit 
appears  placed  upon  its  advances,  coupled,  however, 
with  an  assurance  that  that  limit  will  some  day  be 
passed. 

It  is  legitimately  within  the  province  of  inductive 
philosophy  to  suggest  conjectures  as  to  the  operation 
of  grander  laws  of  vitality  acting  through  the  immense 
periods  of  past  duration,  and  of  which,  during  the 
brief  and  momentary  duration  of  easting  things,  we 
enjoy  ouly  the  most  partial,  imperfect,  and  occasional 
glimpses. 

It  is  eminently  consistent  with  the  great  principle 
of  the  uniformity  of  nature  through  all  time,  to 
Buppose  tliat  like  many  lesser  laws  in  the  natural 
world,  that  of  the  existing  permanency  of  spedes. 


•.* 
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Narrow 
views  pre- 
valent 


Polemical 
spirit  of 
M>me  dis- 
cussions. 


may  jet  be  subordinate  to  a  greater  and  more  com- 
prebensiye  law  of  change^  requiring  such  vast  periods 
for  its  accomplishment  that  no  measurable  portion  of 
time  may  suffice  for  the  production  of  a  senable 
amount  of  variation. 

Having  thus  far  considered  the  general  principles, 
I  will  proceed  briefly  to  glance  at  the  more  particular 
views  of  some  writers. 

Looking  at  tiie  question  in  a  perfectiy  dispassion- 
ate manner,  there  appears  to  me  a  one-sidedness  in 
the  censures,  or  at  least,  exces»ve  cautions,  often 
expressed,  against  so  hazardous  an  hypotiiesis  as  that 
of  transmutation,  even  by  some  eminent  philosophers, 
more  than  is  warranted  by  sober  philosophical  con- 
siderations; and  in  which  others  display  more  zeal 
than  can  be  explained  by  mere  antagonism  in  a  fair 
scientific  controversy,  while  they  sometimes  appear 
to  betray  even  a  degree  of  alarm  at  the  bare  suspi- 
cion of  a  leaning  towards  the  obnoxious  theory  of 
development,  as  if  their  whole  scientific;  or  even 
personal  reputation  were  at  stake. 

Some,  again,  have  taken  up  such  questions  in  a 
more  determined  controversial  spirit,  anil  have  main- 
tained in  a  tone  of  polemical  acrimony,  littie  to  hare 
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been  expected  on  such  a  subject,  that  tlie  pbei 
of  new  species  are  absolutely  impossible  to  be  ex- 
plained on  any  physical  principles,  or  even  by  any 
phyocal  conjectures ;  and  must  be  ascribed  to  sudden 
intermptioDs  of  tlie  order  of  nature,  connected  with 
the  coDTuluons  and  cataetrof^es  which  overwhelmed 
all  the  old  species,  and  were  of  a  kind  wholly  beyond 
the  domain  of  physical  causes  or  the  limits  of  philo- 
sophical examination. 

Such  imscinotjons  easilT  find  favour  with  those  Dogn»tic 
°  '  anertkHU. 

who  have  some  other  object  in  view  than  mere  philoto- 

phieal  truth ;  and  if  somewhat  faulty  in  th^  founda- 
tion, their  weakness  in  reason  is  abundantly  compen- 
sated by  loudness  of  dogmatism  and  a  peremptory 
style  of  assertion  that "  species  are  real  existences," 
and  that  "  transmutation  is  impoauble ; "  all  which 
has  an  imposing  effect  when  supported  by  the  ud  of 
a  kind  of  mystified  eloquence,  and  eecondiog  the 
more  awful  denunuations  so  authoritatively  pro- 
nounced aguuBt  the  heterodox  speculations  of  the 
developmental  school 

But  when  (as  we  have  observed)  some  of  the  Thtoriwrf 

iudrten  ori- 
Opponents  of  transmutation  do  not   content  them-  giltMioa. 

selves  with  mere  negation,  but  assert  another  theory 


k:^ 
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of  sudden  originations  of  animal  life>  we  have  clearly 
a  right  to  demand  of  them  some  distinct  statement  of 
their  own  meaning ,  some  definition  of  the  nature  of  the 
theory  they  propose  to  substitute;  and  the  process  by 
which  they  conceive  the  results  to  have  been  brought 
about 

Let  US;  theu;  imagine  the  case  in  question ;  among 
other  allied  species  already  existing  let  us  suppose 
that  an  entirely  different  and  truly  new  species  has  sud" 
denly  made  its  appearance.  The  individuals  of  this 
new  species  are  found  living  and  growing  by  ordinary 
means,  and  in  all  respects  subject  to  the  same  regular 
condition  as  everything  around  them.  It  is  the  fair 
right  and  object  of  the  inductiomst  to  ask  how  long 
have  they  continued  in  this  state  ?  Did  the  natural 
process  of  growth  reach  back  to  their  evolution  from 
'  a  seed  or  an  ovum  ?  or  to  what  stage  of  early  exist- 
ence or  rudimentary  evolution  ? 
Altogether        If  not  derived  from  a  parent,  was  the  ovum  formed 

fanciful  and 

unintei-       out  of  its  Component  elements  already  existing  in 

ligible. 

matter  around  ?  Was  the  organism  gradually  evolved, 
or  is  it  meant  that  it  assumed  its  form  suddenly,  or 
that  the  entire  creature  started  into  existence,  full 
grown,  out  of  the  earth,  as  in  the  frescoes  of  the 
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Vatican  or  the  imagery  of  Milton*;  or  that  it 
assumed  a  palpable  existence  out  of  nonentity  ? 

If  such  be  their  meaning,  all  that  the  inductive  Necessity 

°  for  proof. 

philosopher  asks  is  to  see  some  slight  proof  for  these 
marvellous  assertions,  which  he  will  be  quite  prepared 
to  admit y  if  sufficiently  verified;  but  must,  after  all, 
ascribe  to  some  action  of  regular  physical  causes  as 
yet  unknown.  The  ^^onus  probandi"  clearly  lies 
on  those  who  assert  such  extraordinary  hypothesis^ 
and  not  on  those  who,  if  they  indulge  in  any  specu- 
lations of  the  kind,  are  careful  to  found  them  strictiy 
on  probable  analogies,  dependent  on  the  great  laws  of 
unity  of  composition  and  modification  of  parts ;  but 
in  every  case  strictiy  conformed  to  the  one  grand 
overruling  principle,  the  universality  of  law,  order, 
and  continuity,  presiding  as  powerfully  over  the 
earliest  stages  of  creation  as  during  its  continuance 
at  the  present  moment,  and  applying  equally  to 
organic  as  to  inorganic  existence. 

Thus  some  scientific  inquirers  reject  the  idea  of  iQconsiit- 

ency  of 

development  or  transmutation,  because,  as  they  al-  ^^^  ▼lews.' 
lege,  they  find  no  evidence  or  existing  instances  of 

*  Par.  Lost,  viL  468. 


I 


I  fc  P  '    i  •  r '  ^  — ^t~*«cin;e,  ana 


?;:»         I  *°"gh    easily  unagi, 

!  f  '  i        i  ■**<'P*  another  which  , 

.   It  the  same  time  whoUj 

/j  i  I      .  «»mprehenaion. 

iiioMia.  "  "  but  putting  the 


^*  !  I 


.,  IMotti*. 

ilf-  ""^  ™ri«*y  of  Avidly  i„«t 

**'»*»Pl«ofeomeveiyj 


<■    ■       )■' 


for  example,  pervading  i 
(already  referred  1©).  a 
•nay  cite  that  striking  paa 

describes  the  lake  of  Stem 
partly  brackish,  and  obs« 

Jto  appropriate  species  of 
««'«•  Aaw  been  found  to  ex 
migration,  or  inf^«« 


11^*^  a.. 
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parte  have  remained  the  same ;  whence  we  are  to 
coQclude  that  no  such  mutatjone  ever  are,  have  been, 
or  can  he  made,  under  any  conceivable  changes  of 
condition,  and  during  any  period  of  time,  however 
incalculably  great  I 

The  same  writer  upholds  tiie  truth  of  the  gradual 
"  elevation  of  the  types  of  being  in  the  succeseive 
stages  or  conditiona  of  the  earth,  aa  corresponding  to 
those  cbaogee  in  the  dwelling-place  assigned  to  the 
animal  creation,  and  suited  to  their  successively 
improved  natures."  *  And  it  is  his  main  object  to 
juiuntain  that  these  changes  were  all  of  an  isolated 
2iature,  and  that  they  all  happened  in  an  abrupt  and 
unconnected  manner,  inexplicable  by  natural  causes ; 
and  this  (it  would  seem)  solely  on  the  ground  of  the 
alleged  breaks  or  interruptions  (as  he  considers  them) 
l>etween  different  formations,  which  were  before 
considered,  t 

As  to  tlie  mode  in   which   these   (Ganges   were 

brought  about,  the  author  appears  to  proceed  on  the 

ground  that  all  scientific  modes  of  explanation  mutt 

:  fail,  because  one  such  mode  (in  his  opinion)  fails ;  he 

[^  •  FootpriuU,  4c,  pp.  MB.  886,  t  See  above,  p.  MO. 
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therefore  takes  refuge  in  the  assertion  of  immediately 
^d  repeated  sudden  "  creations y^^  as  the  only  way  inl  i 
which  the  continued  production  of  new  species  ought  I  tl 
to  be  spoken  of,  and  even  strongly  denounces  aUlk 
attempts  otherwise  to  explain  them.  And  (unless  I|s: 
misapprehend  the  author's  meaning)  it  would  seem 
as  if  he  seriously  upheld  the  notion  of  animals  being 
thus  produced  full  ffrown,  since  he  expressly  con- 
siders Oken's  theory  of  development  out  of  a  monad 
or  infusorial  point,  sufficiently  refuted  by  referring  to 
the  existing  size  of  the  gigantic  Asterolepis*,  and 
other  fossil  remains,  which  he  assumes  to  have  been 
thus  suddenly  produced ;  as  if,  because  they  hadyroim  | 
to  that  size,  these  creatures  had  never  been  in  an 
embryonic  state,  perhaps  microscopically  minute. 
Physical  Legitimate  science  can  never  lead  us  to  anything 

order  in 

all  past  but  higher  generalisations  of  physical  order ;  it  can 
never  point  to  operations  of  a  kind  beyond  regular 
causes,  or  warrant  a  reference  to  hypotheses  stamped 
with  the  professed  character  of  mystery  and  inscru- 
tability, at  an  earlier,  any  more  than  at  a  later  epoch; 
in  the  primeval  arrangements  any  more  than  in  the 

*  Footprints,  &c,  p.  119. 
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existing  miuDten&iic«  of  the  organised  world.  Where 
we  coDfesB  ignorance  of  intelligible  truth,  it  is  at  once 
absurd  and  presumptuous  to  create  inscrutable  mys- 
teries. It  is  clearly  preposterous  to  m^tain  that  an 
ancient  event  ill  understood  is  an  absolute  deviation 
from  all  natural  order,  merely  because  we  cannot  at 
once  interpret  it;  or  that  it  is  beyond  all  physical 
causes,  because  we  do  not  diuly  see  instances  of  its 
occurrence. 

But,  lastly,  if  it  were  granted  that  we  could  follow  E"pi""tioii 
°  ofcbuiga 

up  the  successive  development  of  epeciee  even  to  a  ""  """'^ 

very  remote  date,  it  must  be  evident  that  this  would  8""«'8'°- 
still  carry  us  but  a  little  way  towards  the  real  first 
origin  of  ail  thitiffs,  and  would  manifestly  be  but  a 
single  step  in  the  course  of  tracing  backwards  the 
order  of  creation.  The  question  even  of  the  first 
origin  of  organised  life  would  still  remain.  In  refer- 
ence to  successive  forms  and  changes  of  life  we  have 
the  evidence  of  existing  remains  as  the  basis  of  our 
reasonings.  But  we  have  no  such  evidence  of  the 
beginning  of  the  series.  Even  if  the  idea  of  trans- 
mutation or  any  equivalent  principle  were  granted 
03  to  comparatively  later  variations,  still  the  question 
^  would  arise.  What  and  how  many  were  the  original 
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Theory  of 
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types  from  which  these  unlhnited  varieties  began  to 
diverge  ?  and  how  did  the  primitive  germs  of  life 
themselves  originate  ?  On  these  points  theories  ha?( 
not  been  wanting. 

Lamarck  represents  nature  as  continually  engaged 
in  the  gradual  formation  of  the  elementary  rudiments 
of  all  animal  and  vegetable  existences  of  the  simplest 
kinds,  which  are  afterwards  compounded  into  more 
complex  forms.  These  rudiments  or  monads  are  the 
only  things  to  which  she  gives  birth  directly.  He 
regards  them  as  probably  of  a  distinct  kind  for  each 
of  the  great  divisions  of  the  animal  and  vegetable 
kingdoms,  and  supposes  that  they  are  gradually  de- 
veloped, but  subject  to  material  modifications  from 
the  action  of  external  causes. 

This  theory  is  closely  allied  to  that  of  Oken*, 


•  That  remarkable  work,  the  **  Elements  of  Phyaio-PhUouophr'*  rf 
Oken,  has  attracted  some  notice  in  this  coantey,  throogh  the  traiuiatioB 
of  it  published  under  the  auspices  of  the  Ray  Society  (1847).  Its 
nature  is  confessedly  speculative  and  hypothetical.  The  author  exprnslr 
tells  us  in  the  preface  that  he  wrote  itoif  under  **  a  kind  of  instpiradom" 
and  more  than  once  refers  to  its  deficiencies  in  proof  from  matter  of  £Kt 

With  regard  to  the  primary  principle  of  organised  life  the  author  de- 
clares it  the  object  of  his  speculations  to  show  how,  by  self-evolntioB  d 
the  elements  into  higher  and  manifold  forms,  they  become  finally  orgu^c. 
and  in  man  attain  to  selfnxHisciousneas.  Man  includes  the  represcD- 
tation  of  all  lower  forms,  and  these  again  are  but  man  disintegrated. 
(§  10 — 19.)  The  grand  principle  is  the  origin  of  all  organised  Ufe  fitN> 
an  infusorial  cell,  formed  out  of  what  the  author  terms  the  *'  primary 
mucus,''  **  schleim-substanz,"  or  protoplastic  matter,  which,  he  say^  '^ 
**  carbon  mixed  identically  with  water  and  air.**  (§  898.)  Decomposi- 
tion is  onl^'  a  transition  from  one  life  to  another,  which  takes  plac< 
through  thia  mucus,  into  which  organised  matter  ia  redissolyed.  **  £Teiy 


i 


i 


Essay  III.  §  m.]     QEKESAL  CONSIDE  BAT  IONS.        437 

whicli,  avowedly  of  a  speculative  kind,  and  bearing  a 
metaphysical  aspect  in  ita  first  principles,  is  yet  put 
forth  as  a  physical  generalisation ;  though  from  the 
very  abstract  nature  of  the  ideaa  and  language  employed 
it  is  difficult  to  estimate  the  precise  evidence  on 
which  it  is  supported.  The  author's  main  principle, 
however,  appears  to  be  the  origin  of  all  organised 
life  from  a  primary  infusorial  cell  or  monad,  formed 
out  of  an  elemental  substance,  which  eeeme  to  be 
simply  a  compound  of  the  admitted  inorganic  elements 
of  animal  matter.-  From  the  aggregation  of  such 
cells  the  various  organic  structures  are  compounded, 
and  this  he  seems  to  regard  as  a  process  constantly 
going  on  in  nature. 

It  is  sufficient  here  to  glance  at  such  speculations, 
all  essentially  hypothetical ;  these  and  others  of  the 
like  class  are  at  least  of  use  in  serving  to  show  that 
there  is  nothing  impossible  or  incoticeivahU  in  the  idea 
that  such  production  of  the  rudiments  of  new  life 


geoerition  is  ■  Dew  creation."  (5  924.)  Of  tbia  macui  •  cell,  c^it,  or 
veBicte,  ia  formed,  called  "  infiuariDiii,"  the  primary  germinal  principle 
in  pUnti  snd  animals.  (§  930—943.)  The  author  uyi,  "  Ho  organism 
has  been  created  of  larger  siaa  than  the  infiuarial  point,  which  ia  micro- 


:   a]l  larger  torma  are  developed,  not  created.     B;  the  ageregation 

— ^lai  organised  fbrmg'ariae,  which  bj  saccessiTe  combinstioni 

■imple,  produce  ultimately  tliB  higher  and  more  complex 


(§§  968.  2961.  8161.  8176.) 
rr  3 


inquiry  does  "^a"  ^^ 

rC"'    ^*  i«  «tai  perfectly 
pt^,::;^' .  ^^l^y  to  endeavour 
'^^         cess  by  which  chanj 
been  brought  about 
sophical  conjecture  t 
complishment  of  the 
existing  order  of  the 
tions,  in  whatever  de 
fnodes  of  action  may 
effected. 

As  far  as  we  can  tra< 
tion,  the  succession  c 
primeval  time,  we  car 
ing  one  another  in  det 
tion  of  profoundly  ad 
becomes  less  and  less  i 
into  higher  antiquity ;  I 
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first  conslituted  or  called  into  being,  is  what  no  in- 
ductive philosophy  can  warrant  No  analogy  points 
to  such  a  beginning  of  physical  causes.  Physical 
philosophy  always  supposes  at  least  some  physical 
elements  in  existence ;  it  cannot  investigate  or  con- 
ceive a  condition  antecedent  to  nature,  or  the  case  of 
its  actual  commencement..  No  science  can  carry  us, 
even  in  imagination,  into  a  state  of  arbitrary  and  dis- 
ordered influences ;  a  chaos  has  no  existence  in  the 
ideas  or  the  vocabulary  of  the  inductive  philosophy. 
A  creation,  in  the  same  vocabulary,  implies  orderly 
evolution.  If  we  entertun  any  ideas  beyond  these, 
it  can  only  be  ^m  sources  of  quite  another  kind. 


■« 
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§  IV.  — THE  BEARING  OF  THE  PRECEDING 
ARGUMENTS  ON  THE  THEOLOGICAL  VIEW 
OF  CREATION. 


Theological  It  was  observed  at  the  outset  of  this  Essay,  that 

view  of  the 

inquiry        the  question  of  Creation  has  distinctly  a  theological 
**°^*'  bearing ;  and  it  is  no  disparagement  to  such  a  view, 

that  in  the  preceding  sections  I  have  treated  the 
subject  in  a  purely  inductive  and  scientific  light,  and 
have  purposely  abstained  from  introducing  any  refer- 
ence to  those  higher  considerations,  in  order  to  lay  a 
more  secure  basis  for  any  such  applications,  as  well 
as  for  meeting  any  objections  alleged  on  religious 
grounds. 
PRjadioe         It  cannot  be  denied  that  any  discussion  of  the 

against 

such  specu-  question  of  Creation,  or  any  attempt  to  trace  the 

lations  on 

religious  probable  history  of  the  origin  of  the  physical  world, 
or  of  its  organised  productions,  on  merely  scientific 
grounds,  has  been  often  regarded,  especially  by  a 
certain  class  of  minds,  as  having  a  tendency  unfa- 
vourable to  religion,  and  as  being,  in  some  degree. 
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an  intrusion  into  its  province  and  an  aaaumptioQ  of 
its  office.  Such  impreBsiooB,  however,  appear  to  Ariiing 
me  to  take  their  rise  in  the  same  common  Bpeciea  of  coDceptian. 
misconception  of  the  relations  in  general  between 
science  and  faith,  which,  in  bo  many  other  instancea, 
has  resulted  either  in  a  lamentable  antagonism  and 
hostility,  or  in  futile  attempts  to  combine  them  in 
incongruous  union,  upon  fallacious  principles. 

I  have,  in  another  place*,  considered  some  instances 
in  which  the  discoveries  of  science  are  undeniably  at 
variance  with  doctrines  which  had  become  identified 
with  popular  belief,  or  had  even  been  erroneously 
received  as  part  of  the  established  creed.  And 
when  any  topics,  having  a  similar  bearing,  come 
into  ^scuBsion,  if,  on  the  one  dde,  they  are  naturally 
taken  up  with  the  zeal  of  religious  prepossession,  on 
the  other,  they  are  often  not  fully  examined;  they 
are  impatiently  dismissed,  or  thought  suffidently 
treated,  if  glossed  over  by  a  few  vague,  spe<uou8,  and 
evasive  generaUties. 

There  exists,  unhappily,  too  great  an  unwillingness  '»"*  "^ 
'  on  either  side  to  meet  such  questions  with  perfect  ™»'""-  , 

■  See  Eu>7  II.  %  a. 
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honeety  and  fumess.  The  astronomer,  the  phy^- 
ologist,  or  the  geologist,  for  example,  may  be  fully 
enlightenecl  as  to  the  extent  to  which  some  of  the 
conclusions  of  his  own  science  may  clash  with  certun 
received  articles  of  popular  belief.  But,  devoted  to 
that  science,  and  caring  more  to  relieve  it  and  even 
himself  personally,  from  hostile  insinuationfi,  than  to 
promote  any  higher  views  of  truth,  he  more  naturally 
than  philosophically  seeks  to  condliate  the  matter 
in  an  ambiguous  phraseology;  as  if  accepting  literally 
the  irony  of  Lucian,  who,  after  relating  a  story  of  a 
philosopher  having  been  maltreated  by  a  mob  for 
attacking  some  of  their  superstitions,  adds, — "  And 
very  justly;  for  what  right  had  he  to  be  rational 
among  eo  many  madmen  ?  " 
,  But  still  more  injurious  to  the  cause  of  reli^oiu 
truth  is  the  course  too  often  resorted  to  by  the  pro- 
fessed defenders  of  its  cause,  even  in  the  present 
time.  Not  always  duly  alive  to  the  actual  spread  of 
intelligence,  they  cringe  to  the  loud  but  ignorant 
zeal  of  the  few,  and  become  followers  in  the  trun  of 
prejudice  rather  than  its  correctors  and  enlighteners. 
They  have  too  often  yet  to  learn  that,  by  continuing 
to  insist  on  dogmas  which  the  advance  of  knowledge 
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has  discredited,  and  literal  interpretations  whicli  the 
discoverieB  of  ecience  have  set  aside,  by  adopting 
fallacious  compromiBes,  or  by  discouraging  and  de- 
nouncing those  open  avowals  which  atone  consist 
with  the  reality  of  truth,  and  that  free  inquiry  which 
Christianity  challenges — they  are  following  a  course 
as  unworthy  in  principle  as  it  is  short-sighted  in 
policy ;  they  are  inflicting  the  worst  injury  on  their 
own  cause,  and  are  but  strengthening  the  arms  of 
that  sceptical  hostility  which  they  so  strenuously 
profess  to  oppose. 

On  the  other  hand,  here,  as  in  other  subjects, 
resolutely  yet  cautiously,  to  pursue  the  free  course 
of  rational  inquiry — and  therein  to  follow  truth, — 
we  may  be  assured  can  never  lead  to  evil;  while 
every  advance  in  real  enlightenment,  in  proportion 
ai  it  U  real,  must  of  necessity  cast  its  beneficial  rays 
equally  over  science  and  over  ^th. 


inz  material  world  up  to  a  certain  point,  and  allows  *"  ""  "^ 
US   to   conjecture   a  few  stages  beyond   that;   but 
where  analogy  ceases  to  apply,  or  conjecture  to  find 
materials,  there  all  physical  speculation  simply  termi- 
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ever-exitting  Mind  continually  manifeated  in  the  ex- 
isting order  of  nature,  as  well  as  in  all  tiie  successive 
cbanges  which  we  con  trace  through  countless  periods 
of  past  time ;  but  which,  ia  all  their  varied  modifica- 
tions, present  not  the  smallest  deviation  from  one 
great  type  of  unity  and  harmooy. 

In  a  word,  the  idea  of  a  be0nning  of  Nature  in  Bciirf  in  ■ 

brfffaoing 
time  is  one  which  no  physical  philosophy  can  teach  irom  other 

■utbarltf. 
US.  It  is  an  idea  wholly  derived  from  other  consi- 
derations. There  are  metaphysical  arguments  as  to 
the  imposdbility  of  conceiving  eternal  matter,  because 
(it  is  alleged)  it  must  tiien  be  self-existent,  and  the 
like.  But,  without  entering  upon  them,  it  will 
suffice  to  observe,  that  all  such  reasonings  are  of 
very  different  degrees  of  force  to  difiereut  minds, 
and  perhaps  have  little  effect  on  the  generality.  In 
point  of  &ct,  by  far  the  great  majority  have  ob- 
tuned  their  idea  of  "  Creation,"  not  from  any  such 
argumeuts,  but  from  the  prepossessions  of  early  in- 
struction, by  which  that  term,  with  a  certain  reli- 
gious meaning  affixed  to  it,  has  from  childhood  been 
incessantly  impressed  on  their  ears  and  memory, — 
though  often  but  little  deeper. 

As  to  any  speculations  of  science  on  the  earliest 
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farther  these  successive  cbaogea  have  been  iavesti- 
gated,  and  traced  to  determinate  laws, — the  more 
links  in  the  ch^  we  can  unravel, — the  more  they 
are  always  found  to  disclose  the  evidences  of  cre- 
ative wisdom  and  design.     But,  when  we  speak  more  '^iew»  or 

°  origin  of 

precisely  of  "  Creation,"  in  the  sense  of  the  com-  "f«  "■<!  of 

^  ■'  new  specie) 

mencement  of  organic  life — and  especially  of  the  inrei^'on 

introduction  of  new  forms  of  life, — it  becomes  more  "sumsnt 

necessary  to  examine  the  bearing  of  the  theories  of 

their  origin  on  the  cause  and  argument  of  religion, 

whether  natural  or  revealed. 

Since  on  the  high  principles  just  referred  to,  the  No  real  in- 

f •■--- 

truly  inductive  philosopher  cannot  suppose  any  such 

idea  as  that  of  a  real  deviation  from  unity  of  plan, 
so  he  cannot  but  feel  assured  that  such  an  event  as 
the  introduction  of  a  new  species,  or  even  the  first 
origination  of  life,  could  be  nothing  of  an  arbitrary 
kind,  but  must  have  been  part  of  the  great  order  of 
preordauaed  causes  whose  pervading  influence  es- 
sentially distinguishes  creation  from  chaos  ;  and 
in  which  any  apparent  interruptions  can  only  arise 
from  our  confined  apprehensions  of  the  vast  scheme, 
essentially  ont. 

The   evidence  of  paUeoatology  ^uxmghout  such 
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persODJfy  them  by  the  term  nature,  we  learn  from 
the  past  history  of  our  globe  that  she  has  advanced 
with  slow  and  stately  steps,  guided  by  the  archetypal 
light,  amidst  the  wreck  of  worlds,  from  the  first  em- 
bodiment of  the  vertebrate  idea  under  its  old  Ichthyic 
Teetmeat,  until  it  became  arrayed  in  the  glorious 
garb  of  the  human  form."* 

To  thb  noble  passage  I  cannot  forbear  adding  the 
angle  comment  that,  according  to  my  view,  not  only 
"  without  derogation  of  the  Divine  Power,"  may 
we  entertun  tfae  ideas  so  beautifully  expressed ;  but, 
if  there  be  any  truth  in  what  has  been  before  ad- 
vanced, so  fiir  from  anything  derogatory,  such  a  view 
.constitutes  the  very  proof  and  manifestation  of  that 
power,  and  is  just  what  enables  us  Ultimately  to 
trace  its  operations  —  as  alone  we  can  worthily 
trace  them  —  in  the  indications  of  law  and  unity, 
order  and  system ;  while  without  such  evidences  of 
Universal  Mind  and  Supreme  Reason,  arbitrary  in- 
tervention might  be  only  irresbtible  fate,  and  sudden 
revolutionary  changes  and  convulsions  only  atheistic 
anarchy. 

*  On  Limba,  p.  86. 
G  a 
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certain  events  or  processes  are  or  are  not  to  be  traced  Q<i»»tion 

to  the  Divine  will  and  counsels  —  for  that  is  not  -f?''-  *"'\    , 

t  DC  modt  of 

denied    by   any   reflecting    inquirer  —  but    simply  ^'jl"''*' 
whether  the  mode  awl  method  of  the  Divine  operas 
tioQ  can  be  either  absolutely   discovered,  or  even 
reasonably  conjectured,  to  have  proceeded  in  this  or 
that  particular  path. 

A  rational  phyaico-theology  teaches  that  the  suc- 
cession of  forms  of  organised  life  on  the  globe,  up  to 
the  first  origination  of  all  animated  nature,  were  acts 
of  the  Divine  will  wisdom  and  power,  in  precisely 
the  same  sense  aa  the  revolutions  of  the  double  stars 
and  planets,  the  duly  tidei  the  fall  of  rain,  the  ascent 
of  vapour,  the  action  of  the  sun's  light  and  heat,  and 
all  other  natural  phenomena,  regulated  by  similar 
recondite  laws,  are  direct  and  immediate  acts  of 
the  same  Divine  will  wisdom  and  power. 

And,  indeed,  to  approach  still  nearer  to  the  idea  Creative 

of  origination  or  production,  we  may  find  creative  "untiy 

nuDirbilnt. 
power  as   strictly  and  properly   exemplified   every 

day  in  the  marvellous  process  of  evolution  of  animals 

and   plants   out  of  a   mere    microscopic   germ   or 

embryo,  as   in   any   events  of  past  times.     Those  • 

events  may  perhaps  appear  pretematurally  magnified 


Instance. 


epochs  of  the  past. 
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cannot  be  consistently  refused  in  other  cases.     If 

they   are   the    result    of   special   interventions  to 

bring   them   into   existence   out  of  nothing,  they 

constitute  such  a  multiplication  of  miracles  as  the 

most  strenuous  advocate  must  disavow ;  and  after  all 

according  to  all  acknowledged  principles,  a  miracle 

so  contintialhf  and  regtilarlif  repeated  ceases  to  be  a 

miracle. 

Theories  of  the  physical  evolution,  or  originatioD,  uidKtiant 

to  ph;ilcBl 

of  new  species  in  past  epochs  of  the  earth's  history  theoriei  of 

cvdIuUoo. 

have    been    spetdally   the   objects   of   censure   and 

denunciation  to  stone  eminently  religious  writers; 
and  they  have  been  sometimes  condemned  with  a 
degree  of  warmth  and  violence  which  clearly  indi- 
cates the  admixture  of  a  larger  element  of  religious 
prepossesfflon  than  of  reason,*   Buteven  in  a  reUgious 


a  oftsa  veiy  nuAiDiiilwl.    Bat  wbea  they  an 

inufineil  snbHTviBnt  to  >  ucied  cane,  truth  and  fact,  juatice  and 
candour,  are  too  commonly  looked  upon  at  aecondary  conniderationa,  or 
rather  the  diaregard  of  them  would  seem  to  he  considered  aa  only  the 
more  praiseworthy'  evidence  of  religious  zeaL 

One  of  the  most  gtriMsg  instancea  of  this  kind  of  religioni  Tituperatlon 
■t  the  present  day  has  been  that  of  the  incessant  attacks  made  on  tbe 
*■  Vestit{e9  of  Creation,"  on  the  alleged  ground  of  tbe  impious  and 
■Uieistic  tendency  of  its  ipecnlatians. 

Now  whatevei  may  he  thought  of  the  theory  or  ipeculations.  aa  auch, 
notbing  can  be  more  atlftly  and  palpably  unjuBtiflable  than  the  charge 
of  an  trreiigimu  tendeocy  agaiost  a  work  in  which  aimott  evertf  pagt  u 
rrfiUtt  wah  txprtMaimt  of  tv  aotl  dtnout  homage  to  the  Diniiu  pouteTf 
leudom,  and  goodiieu. 
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**  First  Cause,"  or  that  they  endeaTOur  to  get  rid  of 

a  Creator  hecaose  they  seek  to  trace  more  in  detail 

the  steps  by  which  Hia  work  ie  carried  on. 

Such  often  refnted  cavils  are,  however,  constantly  Bigotry. 

revived  by  a  certain  class  of  minds ;  indeed,  every 

advance  in  discovery  or  philosophic  speculation  from 

the  days  of  Galileo  downwards,  has  been,  as  a  matter 

of  course,  accused  of  having  an  irreligious  tendency.* 

Every  successive  step  made  good  iu  bringing  Nature 

under  the  dominion  of  law,  is  stigmatised  as  setting 

up  Nature  instead  of  God,  — as  if  we  could  trace 

Him  except  through   Nature;    and    as    referring 

everything  to   mechanical   causes    instead    of   the 

Divine  will, — as  if  the  recondite  system  of  physical 

causes  were  not  the  very  evidence  of  that  WDl  and 

that  Supreme  Wisdom. 

And  we  may  observe,  that  if  the  supposition  of  Tbe  arm 

objections 
original  adjustment  superseding  continual  interposi-  niu«  »ppiy 


*  With  I  certain  clisa  oT  religionisls  every  invention  and  diicoveiy  i< 
considered  impioui  and  onscriptUTal  —  as  long  u  it  ii  Den.  Not  only 
tbe  discoreriea  of  asUonomy  and  geolog]',  but  steam,  gaa,  electricity, 
political  economy,  bave  all  in  tlieii  turn  been  denounced ;  and  not  least, 
chlorororro.  Its  use  in  parturition  bos  been  aoatheiDatiud  a*  an  in- 
fl'action  of  the  penalty  proDonnced  on  Eve  I 
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of  varied  forms  of  species,  evolved  by  some  processes 
and  in  accordance  with  some  fixed  law  as  jet 
unknown,  it  must  be  equally  so  when  evinced  in 
other  instances  better  understood;  for  example,  m 
the  "  stability  "  of  the  planetary  system,  the  *'  con- 
servation of  areas,''  or  even  the  very  « inertia  "  which 
keeps  up  the  planetary  revolutions,  or,  indeed, 
throughout  the  whole  system  of  the  physical  world 
referred  to  an  invariable  system  of  laws  originally 
imposed,  and  by  the  combinations  of  which  all  actual 
phenomena  are  brought  about.  If  perpetual  inter- 
vention and  constant  new  volition  be  the  only 
religious  view  of  the  matter,  we  ought  to  discard 
Laplace  and  Newton  and  go  back  to  Kepler's  "  vital 
forces "  and  spiritual  beings  spinning  the  planets  m 
their  orbits,  or  Descartes'  World  of  Vortices  ani- 
mated by  the  Divine  Soul. 

Others  have  denounced  all  theories  of  physical 
evolution  as  leading  to  and  implying  Pantheism,  an 
accusation,  if  possible,  more  strange  and  groundless. 
The  theological  question  between  development  and 
successive  "  creations  "  is  simply  whether  we  suppose 
the  Creator  to  construct  a  machine  which,  once 
adjusted,  shall  go  on  fulfilling  its  work,  or  one  which 
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at  successive  periods  shall  require  repeated  manual 
interposition.  The  Pantheistic  theory  (to  carry  on 
the  same  metaphor)  would  assert  that  the  machine 
was  self-animated,  or  was  itself  the  artificer  or  regu- 
lator of  its  own  parts  and  movements.  The  first 
idea  (at  least  rational  and  worthy)  has  manifestly 
nothing  in  common  with  the  latter  absurdity. 

But  the  main  source  of  the  difficulty  and  objec-  otoections 

to  develop- 

tions  which  have  been  felt,  on  religious  grounds,  ment  theory 

on  doctri- 

against  any  theory  of  the  evolution  of  organised  nai  and 
existence  by  the  agency  of  natural  causes,  is  their  grounds, 
supposed  repugnance  to  particular  views  of  theologi- 
cal doctrines^  and  the  declarations  of  Scripture  on 
which  those  doctrines  are  founded. 

In  a  former  Essay  *  I  have  adverted  to  the  question  Discrepancy 

between 

of  discrepancies  between  science  and  the  language  Scripture 

and  geology. 

of  Scripture  generally,  and  have  referred  more  espe- 
cially to  that  notable  instance  of  it — the  irrecon- 
cileable  contradiction  between  the  whole  view  opened 
to  us  by  geology,  and  the  narrative  of  the  Creation  in 
the  Hebrew  Scriptures,  whether  as  briefly  delivered 
from  Sinai,  or  as  expanded  in  Genesis.   In  the  minds 


*  Essay  IL  §  n. 


''y  ite  pAantom, 
°^*  ^ith  appreb 
^tewl  points. 

Most  rationaJ  pe, 

«^thev,riou3atteit 
^«'l>«i  inteT,retatio 

**«"««day«ofthc 
°«  »ore  con-eepond, 
*h«»  with  an;,  eane  i, 

*^^'^^"  intense  pe 
^y  a  recent  lite,^  gr, 

"^ruction  in  a  week,  : 

«t  variance  with  acie 

7'-     ^-et,  while  the, 
^'We  geologiete  as  fruj 

"ot  see  that  ♦». 

inat  they  are 


EasiT  III,  §  IT.]      THEOLOGICAL  VIET.  *S9 

mistaken  preposseaeions,  which  lead  to  not  less  un- 
happy misconceptions  on  other  allied  topics. 

Well  might  Humholdt*  speak  of  geology  as  "now 
finally  ahstracted,  on  the  Continent,  at  least,  irom 
Semitic  influences."  But  in  this  country  it  may  be 
hoped  a  better  epoch  is  beginning  to  dawn,  as  it 
must  do,  in  proportion  as  men  reflect  on  the  real 
basis  of  their  reasonings,  and  learn  to  apprehend 
clearly  the  distinct  grounds  on  which  sdence  and 
Christian  belief  respectively  repose. 

And  if  to  the  general  truth  of  the  immense  conti-  EnHation 

nuous  series  of  slow  and  gradual  formations  consti-  oppo««d  to 

Scripture 
tuting  the  earth's  crust,  disclosed  by  geology,  we  add  th»n  ■" 

the  grander  theoretical  inference,  that  all  the  varied 
modifications  of  animal  life  were  equally  produced  ac- 
cording to  some  regular  scheme  of  physical  causes ; 
or,  if  the  more  imaginative  speculator  should  think  that 
he  can  identify  that  scheme  with  cert^n  physiological 
indications  of  rudimentary  evolution, — it  is  impos- 
sible to  see  in  what  respect  the  latter  class  of  views 
can  affect  religious  considerations  more  than  the 
former,  or  be  more  opposed  to  the  letter  of  the  Mosuc 

*  ComuM,  lit  truuL  p.  286. 
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of  mj  design  to  discuss.  But  with  reference  to  the 
opinions  of  those  -who  Uy  eo  much  stress  on  the  letter 
of  the  Bible  in  such  points  I  would  merely  observe 
that,  whatever  may  be  the  value  of  other  ai^umenta 
in  support  of  it,  it  is  wholly  destitute  of  any  founda^ 
tion  in  Scriptural  authority.  The  word  which  in 
Genesis  and  elsewhere,  is  rendered  "create,"  has 
been  pronounced  by  eminent  Hebrew  scholars*  by 
no  means  to  bear  the  sense  above  mentioned,  being 
only  a  stronger  or  more  iatensitive  form  of  expression 
of  the  idea  of  mahing  or  fashiotiinff.  Wliile  other 
passages  leave  the  idea  at  least  equally  indefinite ; 
if,  indeed,  they  do  not  in  some  sense  refer  to  pre- 
existent  matte  r.t 


exiitencB  of  ■□  "eternal  Mlf-comcioiuness,  which  is  God"  (§  61.).  and 
even  the  modt  of  his  eiiilance  leading  to  th«  doctrine  of  the  Trinity 
(§  670- 

Again,  on  aimilar  Kroands,  introdadng  the  a((enciea  of  heat,  light, 
ether,  and  especially  "  polarity."  from  ■  combioatioa  of  tbeae  with  the 
aDtaKODiaUc  ideas  before  menlioned,  he  derives  monada.  and  thus  the 
world's  development  oat  of  nothing  by  proceaeea  which,  he  ujra,  are  the 
exact  "Geneais  of  Moaei,"  teroiiiiating  at  length  in  the  creation  of  man- 
(S  958.). 

He  ascribes  the  eueteoce  of  the  universe  in  the  first  instance  to  the 
Divine  will:  "God  spake,  and  it  was."  (S  i!3.)  And,  again,  "God  has 
made  heaven  and  earth  out  of  nothing.  God  has  not  found  matter  co- 
etomal  with  Himself,  and,  like  an  architect,  arranged  Ihia  to  His  fancy ; 
bat  he  has  iftit  of  His  own  eternal  omnipotence  bv  His  will  simply  evolved 
the  world  out  of  nothing  into  existence."  (§  16^.)  But  all  ibia  will  not 
■atisfr  the  bigots,  who  set  down  Oken  as  an  atheist  t 

*  6n  this  point  the  reader  is  reftrred  to  the  anthoritj  of  Dr.  Posey  in 
Bockland's  Drid|{ewaUr  Treatise,  L  S4. 

i  Saet.g.  Heb.zL8. 
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of  nothing,  bot 
^"•>  at  anj  ,««, 
"•dividual,  of  aU  , 
«to  exiatence  out 
'^'^^  of  Scripts, 
^"t  the  oort  stw 
^iole  Beeim  to  be,  t 
"Terence  to  the  jJo. 
'^ffwi  it  in  having  , 

^ien  the  whole  drift 

"  "anifestty  and  palpa 

'^^J^^'t  of  reprinting , 

"'*'  %««  and  c««p^,,,^ 
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those  who  contend  for  the  primeval  Sabbath,  and  jet 

uphold  ihe  seven  periods  of  unlimited  length  I 

The  prevalent  theology  ia  too  deeply  imniereed  in   Scriptural 

RpnacnU' 
an  indiscruninate  and  unthinking  Bibliolatrj.     But  tiooi 

even  on   the   fullest  admidsion   of  inspiration,  the   >'«>  >Mtc  ot 

knowledgt. 
slightest  rational  reflection  must  show  the  unreason- 
ableness of  looking  for  indications  of  the  inspired 
character  of  Scripture,  in  relation  to  any  other  sub- 
jects than  those  of  ite  proper  spiritual  communica- 
tions; and  even  these  in  the  ntot^  of  their  introduction 
are  always  specially  adapted  to  the  apprehensions  and 
condition  of  those  to  whom  they  were  addressed,  and 
always  to  be  applied  subject  to  the  due  discrimination 
of  circumstances,  times,  parties,  and  dispensations. 

I 
of* 

doubtless  adopting  themselves  the  existing  belief 
respecting  it,  yet  never  dwell  upon  that  belief  in 
detail*,  nor  insist  on  any  of  its  peculiaritdes.  They 
refer  to  it,  in  fact,  only  in  a  general  sense  as  opposing 


■  We  msy  eictpt  ooe  BoliUiy  iostsnM  (»n  eiceplion  whiih  emincn 
pniT«  the  rale),  when  Ihe  Apoatle  (HBb.iv,  4. )  ii  speci»lly  ■rgaing  w 
tit  HtbroBi,  and  refer*  to  their  belief  in  the  Divine  reW  on  the  «evei 
div  M  dgartMnlj  applied  t«  lh«  fiiture  lod  CTeiluliug  reat  of  1 
fiilhfdL 


Belief  In 
the  recent 
rtateof 
man's 


whom  alone  wore 
specific  references  i 
and  mysterious  na 
out  referring  the 

Logos  t;  probably  i 

of  the  Gnostics ;   c 

Christian  sense  to  th 

To  the  same  kin 

traced- but  even  wi 

the  zeal  with  which  tl 

on  the  earth  has  been 

and  animosity  excited 

at  any  possible  higher 

prevalent  belief  in  th, 

geologically  speaking, 

evidence.     And   ♦».».- 
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found  in  deposits  corresponding  to  periods  immensely 
more  remote  than  commonly  auppoeed,  whea  the 
earth  was  in  all  respects  equally  well  suited  for 
human  habitation.  And  if  such  remuns  were  to 
occur,  it  is  equally  accordant  with  all  analogy  to  ex- 
pect that  they  might  be  those  of  an  extinct  and  lower 
species.  The  only  real  distinction  in  the  history  of 
creation  which  marks  a  supposed  "  human  epoch  "  is 
not  the  first  introduction  of  the  animal  man  in  how- 
ever high  a  state  of  organisation,  but  the  endow- 
ment of  that  animal  with  the  gift  of  a  moral  and 
spiritual  nature.  It  is  a  perfectly  conceivable  idea 
that  a  lower  species  of  the  human  race  might  have 
existed  destitute  of  this  eodonment. 

The  belief  in  the  recent  date  of  man  is  usually  From  the 

HebRW 

adopted  from  the  received  Hebrew  chronology.  Itself  chronology. 
(as  is  well  known)  open  to  critical  difficulties.  But, 
indeed,  to  those  who  imagine  the  Old  Testament 
authoritative  in  matters  of  philosophy  or  chronology, 
there  is  no  limit  to  inferences  of  this  kind.  There 
are  some,  even,  who  believe  that  the  "  permanence 
of  species "  ie  a  Scriptural  doctrine,  because  it  is 
8ud  that  plants  "  after  their  kind  "  "  have  their  seed 
in  themselves  I" 

H  B 
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obiteoaa  But  the  idea  of  a  physical  process  of  origin 

origin  of      of  organic  life  has  excited  a  more  peculiar  oppoa 

OQ  the  ground  that  it  would  include  HAN  am 

descent  in  the  geii»ul  cat^ory,  and  represem 

human   race   as   at   some   remote   period  grad 

developed  out  of  an  inferior   species,  which, 

alleged,   savours   of   materialism,   and    lowers 

Phyiicii        moral  dignity  of  man.     Kow,  agreeably  to  what 

min  inde-     advanced  in  a  former  Essay*,  it  must,  I  cone 

pendent  of 

hii  moni      appear,  that  in  proportion  as  man's  moral  euperi' 

is  held  to  consist  in  attributes  not  of  a  materic 

corporeal  kind  cw  origin,  it  can  signify  little  how 

physical  nature   may  have   originated.      The  t 

moral  superiority  may  equally  belong  to  him  whe 

originally  evolved  oat  of  any  form  of  earlier  org 

life  or  out  of  a  clod  of  earth.     All  truths  relatii 

man's  moral  or  spiritual  nature,  in  proportion  as 

nature  is  held  to  be  of  an  immaterial  kind,  must 

allowed  to  he  entirely  independent  of  any  theorie 

the  origin  of  his  animal  existence. 

oitfcctimi  The  difficulties  felt  on  thb  subject  by  some  « 

to  tba  pri-    munly  to  arise  out  of  the  belief  with  respect 

ofmMi. . 

•  Sm  EMf  L  S  tL,  uid  EaM7  O.  S  n. 
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an'a  primeval  state  of  iimocence.  But  tJie  Scrip- 
are  account,  it  ffill  surely  be  admitted,  altogether 
Eers,  tiot  to  man's  phyncal  constitution,  but  to  the 
culiar  tpirituaX  nature  given  to  him ;  expressly 
scribed  as  "  breathed  into  him "  *  by  a  special 
tj  and  which  is  generally  conceived  by  divineB 
liave  conatituted  "  the  image  of  God,"t  in  which 
was  made ;  in  which  he  stood,  and  from  which 
fell ;  all  which  can  surely  in  no  way  be  affected 
''  what  may  have  been  his  animal  nature  or  origin 
•ior  to  that  spiritual  creation;  as  it  refers  to  that 
*rt  of  his  nature  which  is  spoken  of  expressly 
»  distinct  from,  and  independent  of,  his  physical 
knstJtution  and  material  organisation. 

But  if  we  look  to  the  New  Testament  view  of  the 
stter,  it  will  be  perceived  that  the  Christian  argu- 
«nt  assumes  man  in  a  state  of  degradation  and  sin, 
om  which  it  would  elevate  and  transform  him  by 
-«  renovating  power  of  Divine  grace.  As  to  any 
'cvioua  state,  or  the  origin  of  that  depravity,  St. 
^ul,  even  in  adopting  the  representations  of  the 
Id  Testament,  dwells  on  no  details,  but  directs  the 
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Docs  not 
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OlUfCtioi» 


whole  stress  of  his  argument,  not  to  the  phj 
history  or  or^in  of  the  eyil,  but  to  enhancing 
greatness  of  the  deliverance  firom  it,  and  point 
Adam  only  to  lead  men  to  Christ.* 

Thus  the  adoption  of  philosophical  views 
orderlj  erolution  will  not  be  found  to  imp 
religious  doctrine.  Thus  the  theologian  can  hav( 
ground  for  denouncing  such  physical  speculat 
as  impious  or  subyersiye  of  scriptural  truth.  Tf 
theories  of  development  ever  so  well  establisl 
they  would  not  aSect  those  doctrines ;  they  do 
even  contravene  the  letter  of  the  physical  rej 
sentations  of  the  Old  Testament  to  as  great 
extent  as  all  geology  does,  and  still  less  do  tl 
offer  any  opposition  at  all  to  the  more  spiritual! 
representations  of  the  New  Testament. 

To    urge    objections,    however,    on    theolo^ 


brovtght 

ibrvardby    grounds  against  such  theories  has  been  a  popn 

MiUer.         topic  with  a  certain  class  of  writers ;  and  it  oonstitu 

the  main  object  of  a  work,  already  referred  to,  wh 

has  attiuned  a  more  especial  reputation  among  dv 

who  adopt  such  theological  views  as  those  just  glanc 


*  Bool  t.  20. 
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at,  or  who  coaceive  physical  theories  necessary  for 
the  support  of  religious  fiuth, — Mr.  Hugh  Miller's 
"  Footprints  of  a  Creator,"  &c.  So  far  as  the 
author'a  observations  bear  on  real  points  of  geology 
and  pabeontology,  they  are  characterised  by  his  well- 
known  acuteneaa  and  power  of  illustration.  Yet 
throughout  the  whole  we  cannot  hut  observe  that 
the  polemical  spirit  and  avowed  theological  bias  with 
which  it  is  written  cannot  but  weaken  the  authority 
of  many  parts  of  hie  phy^cal  argument. 

The  author  introduces  with  great  effect  remarks 
on  the  high  organisation  of  the  early  fishes,  on  wtuch 
be  is  so  well  qualified  to  dilate,  and  which  he  enlarges 
upon  with  so  much  animation  as  furnishing  indu- 
bitable "footprints"  of  the  Creator; — that  this  ie  ao 
every  reader  will  most  willingly  admit,  but  in  what 
sense  it  is  mrn^e  peculiarly  to  than  is  supplied  by  the 
contemplation  of  any  other  oiganised  structures,  or 
why  more  so  than  if  a  successive  development  were 
made  out,  it  is  to  my  apprehension  impossible  to 
conceive. 

The  author,  though  a  very  strenuous  theological 
champion,  is  yet  candid  enough  to  allow  that  the 
theory  of  transmutation,  if  established,  would  not  be 


Origin  of 
oloectiong 
in  narroif 

•^ucUJcaJ 
views. 
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by  a  Teiy  common  confusion  of  thought  he  regards 

as  antagonistic  to  it,  the  prineiple  of  natural  law  and 

order,  and  cenauree  "  those  who  would  transfer  the 

work  of  creation  from  the  department  of  miracle  to 

the  province  of  natural  law,  and  would  strike  down 

in   the   process   of  removal   all  the  old  landmarks 

ethical  and  reli^oue,"*  as  if  the  great  principle  of 

natural  laws  and  the  order  of  physical  causes  were 

not  as  entirely  the  emanarion  of  the  Supreme  Mind, 

as  any  supposed  intervention  could  be,  and,  in  fact, 

the  only  true  ])roof  of  it. 

It  can  only  be  in  the  want  of  a  more  worthy  ap-  In  no  «■} 

■noting 
preciation  of  the  true  nature  and  real  independence  cbriiti- 

■OitJ. 

of  Christianity  that  we  hear  denunciations  of  more 
enlightened  views  as  "  removing  the  landmarks  of  all 
religious  and  moral  obligations,"  because  the  autho- 
rity of  the  Old  Testament  is  thus  invaded,  which, 
however,  a  slight  attention  to  the  language  of  the 
Apostle  of  the  Gentiles  must  convince  any  unpreju- 
diced inquirer  has  been  in  modem  times  uohappily 
mixed  up  with  Christiamty  in  a  loatf  directly  opposed 
to  the  whole  spirit  and  tenor  of  his  teaching.^ 

i,  ditplayed  in  the 
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connected    with  ; 
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supposition,  events  couMtantly  recurring,  and  estenttally 
different  in  their  entire  nature  and  drcuvutancet  from 
any  alleged  nuraclee,  wholly  uncoonecled  with  any 
revelation,  and  according  to  the  reiy  terms  of  the 
assumptioD,  they  were  the  commencement  and  esta- 
blishment of  a  series  of  natural  results,  of  which 
(according  to  the  view  commonly  adopted)  miracles 
are  profeseedly  the  violations. 

Those,  indeed,  who  think  it  more  satis&ctory  to 
adopt  that  view  of  miracles,  which  has  obtained  the 
sanction  of  so  many  eminent  and  orthodox  divines  *,  — 
that  instead  of  interruptions  they  are  really  to  be  re- 
garded rather  as  instances  of  the  observance  of  some 
more  comprehensive  laws  unlmown  to  us,  —  will  of 
course  see  little  value  in  such  an  argument  as  that 
just  referred  t^,  but  will  naturally  feel  it  much  more 
congenial  to  their  ideas  to  fall  in  with  the  more  ele- 
vated conceptions  of  law  and  order  presiding  over 


*  TbU  view  bu  dao  beeo  itmaifcably  clucldaled  iy  Hr.  Babbage 
(nintb  Bridgaviter  TruliM,  ch.  Tjii.}  fiom  Ibe  nitore  of 'liwi  ioUr- 
■nttting,''  u  Biemplified  in  Kven!  parU  or  mathematical  analyaia  ind 
in  hia  o-wa  calcniidag  engine  — that  i*  louT,  a  matheiDalicaL  fannula. 

a  leriu  of  mecbanictl  mOTementa  —  ia  ongioall]'  so  eonslilnted  and 


id  that  it  aball  give 


>iiit  >hsl!  exhibit  a  sia^tir  apparent  int«rrup- 
dation  from  it  wblcb  is  nevertheleu  really  a* 


tion  of  tbit  Mriea  or  deiiation  from  it  wblcb  is  nevertheleu  really  ai 
moch  ■  part  of  the  leriea  u  ■Df  of  the  more  regnlar  teroi  - 
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if  they  were  designed  for  permanent  and  univerBal 
trnth. 

The  Christian  doctrines,  from  their  very  nature, 
are  conveyed  in  the  language  of  the  spiritual  worid ; 
they  belong  altogether  to  a  higher  order  of  things ; 
and  where  they  may  be  expressed  as  in  any  degree 
related  to  material  objects  or  events,  these  repre- 
sentations cannot  now  be  canvassed  in  detul,  nor  be 
interpreted  ae  falling  within  the  province  of  physical 
investigation,  or  as  involving  what  are  described  as 
supernatural  mysteries,  in  any  alleged  physical 
difficulties.  The  truths  they  embody  shine  calmly 
by  their  own  heavenly  light,  like  the  stars  above  the 
brightest  illuminations  on  earth. 

All  external  evidences  must  necessarily  vary  in 
their  nature,  force,  and  application,  as  addressed  to 
diiferent  ages  and  persons  of  different  capacity; 
unless  so  adapted,  they  must  fml  in  their  object. 
And  this  accords  with  what  we  find  was  the 
actual  method  and  practice  of  the  founders  of 
Christianity  in  their  appeals  to  the  different  parties 
and  classes  of  minds  tbey  addressed. 

The  evidences  of  natural  theology  (such  as  tbey 
were   in   that   age)   are   expressly    recognised    by 
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Chnstiuiity  * ;  and  it  is,  therefore,  in  entire  accord- 
ance with  its  spirit  that  we  follow  them  out  at  the 
present  day  in  any  more  extended  speculations  to 
which  we  are  led  by  improved  science,  and  by  which 
we  may  be  able  better  to  elucidate  the  order  and 

m 

mediod  of  creation. 

Though  it  is  the  attribute  of  Divine  truth  to  be 
one  and  the  same  for  ever,  it  is  no  disparagement  to 
that  iuTariableness  that  natural  theology  should  be 
prfifTtsswehf  dutmgfimg  in  die  aspect  and  character  of 
its  evidenoe,  with  die  inqvoTement  and  advances  of 
dickse  sciences  on  which  it  is  founded;  and  thus 
leading  us  to  wum  tmlatged  amd  worthy  amctpHaiu  of 
ti)e  Infinite  and  Supreme  Intelligence,  which  can- 
s.>$  V;2i  exert  a  beneficial  influence  on  the  views  we 
$;^S$<N|:sefitlT  fonn  of  more    particular  doctrines. 
T\^:$  TO  shrink  from  any  investigation  because  it 
vft&T  $«<«a  i<>  t&parage  hitherto  accepted  ideas,  or 
T.>  iKBS^^nie  ocd  cvMivictMHis,  is  a  mere  mark  of  weak- 
!»<»$$  aifii  tau£cT  whidi  is  inconsistent  with  the 
pr!^v;;::e  pus^nit  of  truth,  and  can  end  in  nothing 
Vo:i  <«Jbtiu^Tine  the  verr  cause  we  seek  to  seire, 
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and  yielding  up  the  vantage  ground  to  the  oppo- 
nents. 

To  recapitulate  and  conclude ;  as  in  the  existivg  ConciuaioD. 
condition  of  the  material  world,  in  those  phenomena  EiWence  of 

which  are  hest  understood  and  most  perfectly  invea-  '"  initmip- 

'  ^  tlon  bul  In 

tigated  in  all  their  laws  and  relations,  it  ig  that  we  ■"^"''i  v^- 

have  the  highest  and  most  indieputable  evidences  of 

the  Supreme  Intelligence ;  so  in  regard  to  the  past 

in  the  same  way,  where  we  can  best  trace  the  steps 

and  processes  by  which  the  changes  have  gone  on, 

there  we  recognise  the  true  evidences  of  creation. 

Yet  it  is  the  very  reverse  of  this  view  which  a  certain 

class  of  writers  would  seem  to  uphold.     They  would 

seek  the  proofs  of  creation,  not  in  the  knototi,  but  in 

the  unhnoicn,  regions  of  Nature;  and  precisely  in 

those  instances  where  we  are  least  able  to  trace  order 

and  system  in  the  Divine  design,  there  they  think 

we  should  most  properly  find  its  evidence !  that  we 

should  acknowledge  its  proofs  rather  in  the  ignorance 

tlian  in  the  knowledge  of  those  recondite  laws  by 

which  its  reason  is  manifested !  that  we  should  behold 

the  Deity  more  clearly  in  the  dark  than  in  the  light ; 

—  in  confuuon,  interruption,  and  catastrophe,  more 

than  in  order,  continuity,  and  progress  1 
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Im^ined  interruptions  of  preordained  order  for  J"'*'^''' 
the  introduction  of  new  forms  of  life,  so  far  from  '"t"™f- 
evincing    perfections,     must     appear    rather     like  **'*'"'"■ 
blemishes  in  the  beauty  of  creation ;  marring  the 
picture  by  blots  or  blanks,  where  we  should  fail  to 
follow  the  outline  or  trace  the  artist's  design, — how- 
ever we  might,  from  the  surrounding  parts,  conjecture 
its  continuity. 

If,  in  following  the  track  of  a  person,  we  for  a  EvWmce  of 
^  '  bolprlDti. 

time  lose  sight  of  it  in  broken  ground,  and  after- 
wards regun  it,  it  would  be  absurd  to  say  that  we 
discover  kisjootsteps  in  the  broken  ground,  because 
we  may  tTifer  that  he  must  have  passed  over  it ;  so 
we  see  the  rational  evidence  of  creative  power  and 
wisdom  wherever  we  can  trace  the  particular  steps, 
laws,  and  processes  by  which  its  operations  have 
proceeded ;  but  where  the  order  of  causes  may  be  as 
yet  hidden  from  us,  to  say  that  there  etpecially  we 
recognise  the  "  indications  "  and  "  footprints  of  the 
Creator,"  is  a  contradiction.  These  are  exactly  the 
points  in  which  those  indications  are  wanting. 

Through  albpast  time  we  discern  everyw/iere  the  wuung 
footsteps  of  the  Creator, — in  all  extinct  as  well  as  oH^iniUon 
all    living   organic   structures,    modelled   upon  one  apcciM. 
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plan, — in  their  marvellous  affinities^  all  linked  in  one 
chain, — in  the  whole  scheme  of  one  continuous 
series  of  causes  in  which  they  are  united,—  every- 
where, except  only  in  the  mode  of  their  originatm^ 
because  that  is  not  as  yet  traced  to  its  law ;  ihert 
alone — ihe^^  footsteps  are,  in  consequence,  at  present 
concealed  from  us,  though  even  there  analogy  poin^ 
to  them  through  the  principle  of  orderly  evolu- 
tion. 

Science  demonstrates  incessant  past  changes,  and 
dimly  points  to  yet  earlier  links  in  a  more  vast  series 
of  development  of  material  existence ;  but  the  idea 
of  a  beginning^  or  of  creation^  in  the  sense  of  the 
original  operation  of  the  Divine  volition  to  constitute 
nature  and  matter,  is  beyond  the  province  of  physical 
philosophy y  and  can  only  belong  to  that  of  faithy  and 
find  expression  in  the  language  of  inspiration. 

But  though  we  know  not  what  was  the  beginning, 
or  will  be  the  end,  of  created  things,  and  though  the 
whole  of  the  present,  equally  with  the  past,  be  but 
changing  phases  of  existence,  and  the  material 
universe  itself  be  but  perishable  an€  transitory, — 
yet  LAW  and  order  existed  before  them,  and  will 
continue  after  them ;  harmony  and  symmetry  are 
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permanent  and  eternal, — the  archetypes  of  the  Divine 
plan,  —  the  very  impreeB  of  that  Supreme  Reason 
and  "  Wisdom,"*  which  "  was  set  up  from  everlaet- 
ing ; "  which  "  when  He  prepared  the  heavens  wae 
there,"  and  "  when  He  appointed  the  foundations  of 
the  earth  was  by  Him;"  the  Divine  Logos  of  the 
Christian  Genesis  f,  who  "  was  in  the  beginning  with 
God,  and  who  was  God:  hy  whom  all  things  were 
made,  and  without  Him  was  not  anything  made  that 
was  made." 
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On  IndacUvt  Btanmiiif. 
Koto  to  pp.  6.  13. 

Thk  well-known  paSMig«  in  whicli  Aristotle*  analyses 
the  logical  nature  of  inductire  proof,  and  its  relation 
to  sjllogism,  iB  confeasedly  not  onir  obKcure,  but  seemi  to 
inrolve  a  contradiction,  efpeciall;  in  his  contrasting 
syllogism  and  induction  in  one  place,  and  yet  showing 
that  induction  maj  be  reduced  to  syllogism  in  another. 
The  difiicultiea  of  the  case  have  been  elaborately  dis- 
cussed by  Dr.  Wbewell.t  Aristotle's  view  is  simply  re- 
ducible to  this, — that  when  an  inductive  argument  is 
put  into  the  form  of  a  syllogism,  it  necessarily  involves, 
as  the  m^ior  premise,  the  assumption  that  all  objects  of 
the  kind,  of  which  somt  are  enumerati-d,  are  like  tkoMt 
ennmtraUd  in  the  particular  respect  specified.  With 
this  assumption  formally  introduced,  the  syllogism  is  per- 
fect in  point  of  form.  This  is  exactly  what  is  pointed 
out  by  Archbishop  Whatoly.J     Or,  in  other  words,  it 


\  Camb.  Trioi.  ix.  pL  1. 
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With  respect  to  the  peculiar  "  inductive  priaciple " 
maintained  by  eome,  it  is  alleged  that  we  have  a  certain 
internal  power  of  conception,  which  nevertheless  requires 
for  its  operation  the  exhibition  of  a  certain  amount  of 
external  facts ;  and  this  has  been  eloquently  compared  to 
the  inherent  powers  of  vegetable  life,  as  in  a  bud,  to 
develope  to  a  fiower;  yet  the  external  influences  of  snn, 
rain,  &c.,  are  not  less  necessary  to  its  action.  Or,  again, 
in  the  same  way,  the  eye,  constructed  as  it  is,  could  not 
see  without  light;  or,  otherwise  constructed,  could  not 
sec  in  the  light.* 

But  all  these  illustrations,  apt  and  imposing  as  they 
are,  are,  after  all,  of  little  real  force,  if  the  first  as- 
sumption, that  we  kave  such  a  distinct  internal  power, 
is  shown  to  be  unnecessary ;  and  that  there  is  nothing 
really  peculiar  in  the  case ;  as  has  been  above  attempted. 

The  genernl  asBumptlon  that  the  mind  has  a  power  of 
inferring  with  certainty,  more  than  actual  experience 
warrants,  presented  in  a  variety  of  forms  of  illustration, 
forms  the  substance  of  various  speculations  on  this  qucS' 
tion ;  all  which,  I  believe,  are  capable  of  analysis,  and 
therefore  ought  to  he  subjected  to  it,  up  to  simpler  prin- 
ciples. The  favourite  practice  is  to  avoid  tins  labour,  by 
setting  down  everything  as  a. peetdtar  prinetpU. 

Thus,  Descartes  speaks  of  the  "  seeds  of  truth  which 
exist  naturally  in  our  Boul8."t  Others  have  contended 
for  innate  "capacities,"  not  ideas,  and  have  asserted  a 
combined  action  of  these  capacities  with  experience  of 
the  senses,  as  leading  to  inductive  generalisation. 


*  Se«  ui  able  article  in  tbe  Edinb.  Review,  Jan.  1852,  p 
De  Horgui,  Fonni]  Logic,  p.  it. 
\  TAtOmii,  p.  6. 
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A  proof  of  such  intuition  is  often  alleged  in  mathe- 
matical axioms,  or  in  the  deduction  of  necessary  truth 
generally,  on  which  I  have  commented  at  large  in  my 
Efisaj  on  Contingent  and  Necessary  Truth  before  cited, 
and  I  conceive  have  indicated  that  they  may  be  reduced 
to  simpler  elements  requiring  no  such  theoretical  assump- 
tion. 

No.  II. 
Note  to  p.  67. 

On  the  question  to  which  I  have  referred  *,  respecting 
the  supposed  peculiar  vital  principle,  I  have  great  satis- 
faction in  referring  to  various  productions  of  Dr.  Car- 
penter, especially  his  article  *'  Life,"  in  the  Cyclopaedia  of 
Anatomy  and  Physiology ;  his  Essay  on  the  Mutual 
Relations  of  the  Vital  and  Pliysical  Forces  t,  as  well  as 
to  his  Principles  of  General  and  Comparative  Physiology, 
3rd  Edit.  Chap.  iii.  Dr.  Carpenter  has  not  only  shown 
tliat  the  principle  of  the  "  Correlation  of  Forces  "  may  be 
applied  to  those  concerned  in  the  production  of  Vital 
phenomena,  but  has  recently  argued  for  its  extension  to 
Mental  operations,  in  so  far  as  these  take  place  automati- 
cally, t.  e.  independently  of  the  Will.  See  his  Principles 
of  Human  Physiology,  5th  Edit.,  Chap.  xi.  Sect.  6. 

No.  in. 

Note  to  p.  93. 

The  anomaly  of  retrograde  motion  presented  by  the 
satellites  of  Uranus,  has  been  very  recently  shown  to 


•  In  Essay  I.  §  ii.  p.  67. 

t  Philosophical  Transactions,  1850. 


extend  to  the  satellite  of  Neptune,  tbough  much  leu 
highlj  inclined,  from  the  observations  of  Mr.  Lassell,  U 
discussed  bj  Mr.  Hind.*  Thus  the  anontaly  is  likelj  to 
cease  to  be  one,  and  to  become  a  part  of  some  gre&ter 
law,  affecting  in  this  manner  the  outer  planets  of  our 
system  ;  and  it  would  seem  to  point  to  some  cause  acting 
exteriorlj'  to  our  system  while  yet  in  a  nebulous  state. 

It  is  also  conceivable  tlist  the  motion  of  the  solar 
system  through  space  mny  bring  the  component  bodies 
of  it  into  contact  with  other  portions  of  cosmical  matter ; 
as  indeed  was  suggested  bj  an  eminent  continental  as- 
tronomer, as  the  means  by  which  new  comets  are  con- 
tinually brought  within  the  range  of  our  sud's  attraction, 
and  ultimately  fixed  in  our  system. 

No.  IV. 
Note  to  p.  1 10. 

The  interesting  little  Tolome  of  Psychological  En- 
quiries recently  published  by  Sir  B.  Brodie  throws  valu- 
able light  on  many  of  the  topics  noticed  in  these  Essays. 
I  regret  not  to  hove  seen  it  till  a  great  part  of  tiiis  volume 
was  printed. 

The  highly  curious  subject  of  the  connexion  of  our 
physical  and  mental  constitution  which  forms  a  main 
topic,  and  is  so  copiously  illustrated  through  the  whole 
series  of  these  "  Enquiries,*'  will  throw  much  light  on 
the  points  hinted  at  above-f  And  the  remarks  on  the 
comparative  endowments  of  man  and  inferior  animals. 
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fuirof  the  most  profound  interest,  will  elucidate  many  of 
the  questions  here  referred  to;  but  especiallj  the  facts 
mentioned*  maj  have  an  important  bearing  on  what  is 
here  hjpotheticallj  suggested  f  on  the  relation  of  man 
to  the  system  of  nature. 

No.  V. 
Note  to  p.  132. 

In  addition  to  what  was  observed  before  on  causation, 
it  is  somewhat  curious  to  notice  that,  on  the  other  hand, 
D.  Stewart  I  has  adduced  this  verj  doctrine  of  mere 
observed  sequence  (discarding  the  notion  of  necessity)^ 
as  furnishing  the  most  effectual  reply  to  Spinoza's  mate- 
rial and  atheistic  theory  derived  from  the  supposed 
NECESSARY  connexwn  of  causes  and  effecta  throughout 
nature. 

**  Necessity**  is  evidently  here  spoken  of  in  the  confused 
and  mystified  sense  once  adopted  of  something  inherently 
fated  and  independent  of  arranged  order,  reason,  or 
moral  causation.  Hobbes'  theory  of  religion  is  pervaded 
by  the  same  confusion  of  ideas  with  respect  to  the  word 
"  cause,"  applied  indiscriminately  to  physical  causes  and 
moral,  above  dwelt  upon. 

No.  VI. 

Abstract  of  Professor  Owen*s  View  of  Vertebral  Structmre  and  its 

Archetype. 

Beferred  to,  p.  370. 

The  investigations  of  Professor  Owen,  especially  as  de- 
livered in  his  essay  "  On  Limbs,**  referred  to  in  the  text, 


•  Enquiries,  pp.  172—179.  f  Eawiy  II.  p.  246. 

X  Prelim.  Diss.  p.  210. 
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are  so  important,  that  it  may  be  highly  desirable  to  sub- 
join a  somewhat  more  detailed  analysis ;  in  drawing  up 
which,  it  will  be  no  small  recommendation  to  state,  I  have 
had  the  benefit  of  the  author's  own  revision  and  remarks.* 

On  a  cursory  view,  the  skeleton  (especially  in  the 
higher  animals)  appears  to  consist  of  a  chain  of  vertebrae, 
terminated  by  the  tail  or  sacrum  at  one  end  and  the 
cranium  at  the  other  ;  while  to  a  portion  of  the  vertebrae 
are  attached  ribs,  to  the  sacrum  the  pelvis,  and  to  it  the 
lower  extremities,  and  (apparently  without  any  connexion 
with  vertebrae)  to  the  upper  ribs  the  scapula,  and  clavicle 
with  the  anterior  extremities. 

In  the  attempt  to  reduce  all  these  parts  to  one  principle 
of  analogy,  Cuvier,  Carus,  and  others,  made  some  ad- 
vances. The  bones  of  the  sacrum  were  shown  to  be 
properly  included  in  the  class  of  vertebrae.  But  the  most 
remarkable  was  the  idea  of  reduction  of  the  bones  of  the 
cranium,  under  the  same  analogy,  at  first  merely  as  an 
hypothesis,  by  Oken. 

Again,  the  relations  of  the  pelvis  and  its  limbs,  and 
especially  of  the  scapula  and  fore-extremities,  were  still 
not  included  in  the  generalisation.  They  had  been  re- 
ferred to  imperfect,  or  even  positively  incorrect  analogies^ 
as  being  liberated  ribs,  &c.,  or  even  expressly  set  down 
as  anomalies,  by  Cuvier,  Carus,  Geoffroy,  and  others,  f 
The  obscurity  chiefly  arose  from  studying  too  exclusively 
the  higher  types,  whence  the  nomenclature  was  formed 
on  too  limited  a  basis.  |  The  comparative  anatomy  of 
lower  forms  suggests  the  true  analogy. 


*  See  also  the  same  author's  Lectures  on  Yertehrate  Animals,  1846 ; 
on  the  Archetype  and  Homolofpes,  &c.,  1848. 
t  On  Limbs,  pp. 81.  41.  68.  102.  t  lb.  pp.65. 116. 
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Now,  as  to  the  cranium,  had  the  idea  of  Oken  been 
supported  bj  the  requisite  proofs^  the  whole  vertebral 
column  would  thus  have  been  included  in  the  same  ana- 
logy ;  but,  being  hypothetical  only,  Oken's  views  were 
opposed  by  Cuvier  and  Agassis,  and  had  become  virtually 
excluded  from  anatomical  science  at  the  period  of  the 
communication  of  Professor  Owen's  Report  on  the  Homo- 
logies of  the  Vertebrate  Skeleton  to  the  meeting  of  the 
British  Association  at  Southampton,  in  1846.  In  this  the 
generalisation  was  revived  and  established. 

Again,  as  to  the  vertebrsB  and  limbs,  Professor  Owen 
cleared  up  the  difficulty  by  conunencing  with  a  more 
accurate  view  of  the  nature  of  a  vertebra  as  a  segment 
consisting  essentially  of  a  '* centrum***  from  which  certain 
*' apophyses "f  radiate;  on  one  side  uniting  to  form  the 
channel  through  which  the  nervous  system  of  the  spine  is 
conveyed  (thence  called  the  *' neural  arch,"  or  **  neural 
apophysis") ;  on  the  other,  the  usually  larger  arch,  which 
includes  the  blood  system,  viscera,  &c.,  thence  called  the 
•*  hcemal  arch,"  or  "  hoemal  apophysis."  These  apophyses 
in  some  vertebrsB  take  the  form  of  ribsy  and  are  here 
termed  the  '*  costal  arch.'*  But  in  different  vertebra 
these  apophyses  are  differently  developed;  in  some 
instances  only  rudimentary,  or  only  one  or  two  parts 
more  developed,  acconiing  to  the  position  and  organisa- 
tion of  the  part. 

But  the  most  essential  point  (which  could  never  be 


*  On  Limbe,  pp.  43.  81. 

t  ProfiBsaor  (hren  restricts  the  tenn  **  appendage**  to  the  part  arti- 
culated to  and  diyerging  from  the  **apoph7seSy*'  whether  nemr^^  pitmr-^ox 
ktBrn-apopkyut, 
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discovered  bnt  b;  comparative  anatomy  of  lower  foraw, 
and  by  tracing  the  development  of  the  higher)  is  that  the 
arches  are  o/ta*  dUplaeed*  from  their  vertebra  —  soroe- 
timea  to  a  greater,  sonietimea  to  a  less  extent ;  and  that 
to  certain  arches  are  attached  appendages  which  diverge 
irom  them.f 

In  this  vaj  the  bones  of  the  pelvis  and  those  of  the 
posterior  extremities  are  shown  to  be  the  developed 
hcemml  arches  and  appendages  of  the  vertebrae  of  the 
sacrum.  In  the  lower  forms  (as  in  fishes  and  serpents) 
the  rudiments  of  those  extremities  are  fonnd,  but  un- 
attached to  their  proper  vertebra  or  segment  ]n  other 
cases  they  approach  in  different  degrees  towards  the 
condition  of  attachment  and  full  development} 

The  oee^iial  vert^ra  are  the  only  ones  which  in  the 
higher  forms  appear  destitute  of  a  costal  arch  and  ap- 
pendages in  fitu  ;  but  in  lower  forms  (as  in  fishes,  and 
especiHlly  in  the  Lepidosiren)  the  arch  it  teen  to  be 
/armed  by  the  scapula  and  clavicle,  which  arch  is  more 
displaced  in  the  crocodile,  and  still  more  in  the  mammalia, 
but  the  true  analogy  is  thus  seen,  TAe  tcapula,  clavicle, 
and  fore  limbs  are  the  hamal  arch  and  appendoffe*  of  the 
occipital  vertebra  §,  but  difierently  displaced  and  developed 
in  different  orders  by  adaptive  power. 

The  same  differences  in  the  development  and  displace- 
ment of  limbs,  according  to  this  analogy,  are  also  shown 
in  the  stages  of  the  fcetal  growth  in  the  higher  classes.  | 

The  undeveloped  appendages  of  other  vertebra  are 
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potential  or  mdimentary  limb%  of  which  examples  are 
found  in  fishes.  * 

Thus  the  whole  skeleton  is  reduced  into  one  single 
scheme  or  archetype  most  resembling  the  fish  form.  In 
different  instances  the  parts  are  differently  modified,  bat 
always  in  accordance  with  one  invariable  type  or  system. 

As  to  the  insufficiency  of  the  narrow  view  of  final 
causes,  several  striking  instances  are  adduced. 

To  take  a  single  instance,  nothing  can  be  more  at 
Tariance  with  the  doctrine  that  organs  are  constituted 
merely  toUh  reference  to  the  purpose  they  are  to  answer, 
than  the  fact  that  the  bones  which  in  the  human  hand 
and  arm  have  their  extended  development  f ,  nevertheless 
exist  in  precisely  the  same  number  and  arrangement, 
though  altered  in  form,  "  buried  up  to  the  claws  in  a 
sheath  of  tough  skin  "  in  the  "  short  trowel  of  the  mole," 
and  '^  hidden  beneath  the  common  undivided  sheath  of 
the  fin  of  the  dugong  or  whale."  This  *'  offers,  perhaps, 
the  most  striking  and  suggestive  instance  of  an  adherence 
to  typCy  necessitated,  as  it  would  seem,  notwithstanding  the 
absence  of  all  those  movements  and  appliances  of  the 
limb  that  explain  the  presence  of  the  several  segments 
on  the  principle  of  final  causes  in  the  horse  and  in  man." 

In  like  manner,  the  peculiar  jointed  arrangement  of  the 
bones  of  the  great  toe,  suited  to  the  purpose  of  a  fulcrum,  is 
strictly  preserved  in  the  bones  of  the  foot  of  the  elephant, 
though  all  enclosed  in  one  massive  hoof,  and  in  the  webbed 
hind-saddle  of  the  seal. 

^'I  think  it  will  be  obvious,"  the  author  observes, 


*  On  Limbs,  pp.  60.  65.  fib,  pp.  la,  14. 
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"  that  the  principle  of  finnl  adapUtion  fails  to  satisfj  all 
the  conditions  of  the  problem. 

"  A  final  purpose  is  indeed  readily  perceived  and  ad- 
mitted in  regard  to  the  multiplied  points  of  ossificatioii  in 
tiie  skull  of  the  human  fiBtus  and  ttieir  relation  to  safe 
parturition.  But  when  we  find  tliat  the  same  ossiBc 
centres  are  established,  and  in  similar  order,  in  the  skull 
of  the  embrjo  kangaroo,  which  is  born  when  an  inch  in 
length,  and  in  that  of  the  callow  bird  that  breaks  the  brittle 
egg,  we  feel  the  truth  of  Bacon's  comparison  of  final 
causes  to  the  Vestal  Virgins."  " 

No.  VII. 
On  the  Theory  of  Vnity  iff  Con^HMifton,  bg  T.  H.  Huxley,  E»q., 

Beferred  to,  p.  374. 

"  In  order  to  a  strict  classification  of  animated  forms, 
we  must  observe,  that  living  beings  not  only  are,  but  the; 
beeonu!  not  only  have  the;  a  definite  structure  in  their 
adult  condition,  but  each  tokes  a  definite  road — passes 
through  a  definite  succeasioQ  of  stages — in  attaining  that 
condition. 

"  It  is  therefore  clear  that  the  naturalist  mast  not  only 
make  out  the  resemblance  of  their  adult  slructurt,  but 
also  the  resemblance  in  nature  and  order  of  the  tucctttive 
Mtaget  through  which  they  pais. 

"  For  it  is  obvions  that  two  living  beings  ^ight  have  a 
similar  structure  in  their  adult  condition,  and  jet  have 
passed  through  different  stages  of  development  in  attain- 
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ing  that  condition ;  so  that  the  naturalist  who  classed 
them  together  on  the  ground  of  their  adult  condition 
alone  might  he  altogether  wrong. 
'*  To  take  an  example : — 

*'  An  error  in  classification  of  this  kind  was  made 
by  Cuvier  himself.  The  Cirripedes^  or  Bamacles^  are 
creatures  which  in  their  adult  condition  present  a  certain 
resemblance  to  MoUusks  in  many  of  their  structural  cha* 
racters.  Cuvier,  who  knew  them  in  this  condition  onlj, 
did  not  hesitate  to  classify  them  with  the  MoUusca. 

*'  Later  investigators,  however,  who  have  studied  the 
entire  development  of  the  Barnacles  from  their  youngest 
state  upwards,  have  shown,  that  at  first  they  are  entirely 
similar  to  the  Waterfleas  and  Monoculi  of  our  ponds  and 
ditches,  which  are  Annulose  animals;  and  that  all  the 
features  in  which  they  resemble  Mollusks  arise  from  sub- 
sequent modifications  of  their  mere  external  form. 

"  There  is  no  doubt,  therefore,  in  the  mind  of  any  anato- 
mist of  the  present  day,  that  the  Cirripedes  are  Annulose 
and  not  Molluscous  animals.  The  eiTor  of  the  anatomical 
method  has  been  corrected  by  the  application  of  the 
developmental  method. 

''  In  the  main,  however,  and  perhaps  invariably,  when 
sufficient  care  has  been  exercised,  the  anatomical  and 
developmental  methods  furnish  perfectly  harmonious 
results.  Animals  possessing  similar  adult  structure^  as  a 
rule,  pass  through  similar  stages  of  development,  and 
therefore  it  has  been  found  that  those  grand  generalisa- 
tions of  purely  anatomical  facts — upon  which  Cuvier 
founded  his  quadripartite  division  of  the  animal  kingdom 
— have  been,  eventually,  only  confirmed  and  placed  upon 
an  irrefragable  basis  by  inquiries  into  development 


"  It  cannot  be  too  forciblj  borne  in  mind  In  estimatiag 
the  value  of  Cuvier'a  Bjstem,  that  he  aimed  not  at «  mor- 
phology, but  at  a  classification  ;  he  did  not  attempt  to 
discover  upon  what  plans  animals  are  constructed,  but  to 
ascertain  in  what  manner  the  facts  of  animal  organisa- 
tion could  be  thrown  into  the  fewest  possible  general 
propositions.  He  set  himself  to  find  out  what  structural 
resemblances  were  the  marks  of  the  greatest  possible 
namber  of  other  structural  resembUncea;  and  having 
found  that  the  similarity  of  the  structure  of  the  nervous 
system  was  a  mark  of  more  resemblance  of  other  kinds 
than  any  other  sort  of  similarity,  he  adopted  it  as  the. 
base  of  his  great  divisions. 

"  By  such  a  method,  without  the  study  of  development, 
you  may  have  a  eleutiJicatMn  of  animals,  hut  no  morpho- 
lofftf;  you  have  without  development  no  criterion  of  tbe 
troth  or  falsehood  of  any  doctrine  regarding  a  common 
plan  or  archetype. 

"  What  Von  Bar  did  was  to  generalise  the  facts  of  deve- 
lopment in  precisely  tbe  same  way  as  Cuvier  had  gene- 
ralised the  facts  of  structure,  and  to  demonstrate  that  tbe 
classification  of  Cuvier  was  in  the  main  simply  tbe  ex- 
pression of  the  fact  that  there  are  certain  Common  Fiani 
of  Development  in  tbe  animal  kingdom; — that  there  is 
one  Common  Flan  followed  by  all  Vertebrate  animals, 
another  by  all  MoUusca,  a  third  by  all  Annnlosa,  and  a 
fourth  by  all  Radiata. 

"  Finally,  tbe  grandest  law  of  all  at  which  Von  Bar 
arrived  was,  that  although  beyond  a  eertmn  period  in 
its  existence  every  Vertebrate,  Hollusk,  Annulose,  and 
Radiate  animal  followed  its  own  special  plan,  yet  that  up 
to  that  point  it  followed  a  plan  common  to  all  animalit 
K  K 
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and  thus  he  demonstrated  and  placed  upon  a  footing  as 
secure  as  that  of  the  law  of  gravitation  that  doctrine  of 
the  unitj  of  organisation  of  all  animals,  which  was  with 
G^offiroy  an  undemonstrated  hypothesis. 

''  In  a  word,  the  leading  idea  on  which  the  doctrine  of  t 
<  common  plan  *  now  rests  is  the  possibility  of  demon- 
strating a  common  mode  of  development  for  those  animals 
which  are  affirmed  to  be  organised  upon  a  Common  Plan : 
'^Development  is  the  Criterion  of  Homology^ 

No,  vni. 

Abstract  of  the  Tlieory  of  Specific  Centres.    By  the  late  Prqfuwr 

E.  Forbes,  F.RS.,^c, 

Referred  to,  p.  403. 

'M  •  A  '  specific  centre '  is  an  area  occupied  by  the 
individuals  of  a  species. 

'*  2.  It  is  an  ascertained  fact,  that  numerous  well-marked 
provinces  of  the  earth  and  sea  can  be  indicated,  each  cha- 
racterised by  a  flora  and  fauna  on  the  whole  peculiar  to 
itself. 

"  3.  A  species  absolutely  peculiar  to  a  province  has 
necessarily  its  centre  within  it;  but  many  species  are 
common  to  two  or  more  provinces. 

'*  4.  As  a  rule,  when  a  species  is  common  to  two  or 
more  provinces,  these  provinces  are  contiguous,  and, 
consequently,  the  specific  area  is  continuous. 

''  6.  But  there  are  exceptions,  such  as  species,  or  a  group 
of  species,  exhibiting  in  some  cases  the  phenomenon  of 
occupying  more  than  one  area,  or  of  presenting  outliers 
of  individuals  separated  from  the  main  assemblage. 
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"  6.  But  when  we  sift  the  history  of  aucb  exceptions  we 
find,  that  by  tracing  back  the  history  of  the  distribution 
of  the  specieB,  or  group  of  species,  so  situated,  in  time 
(i.  e.  their  geological  histoiy),  we  can  show  the  strong 
probability  of  an  epoch  when  all  the  individuals  of  the 
species  in  question  occupied  n  continuous  and  unique 
area. 

"  7.  Hence  an  inquiry  into  the  dielribution  of  the  indi- 
viduals of  a  species  in  both  time  and  space  results  in 
the  maintenance  of  the  theory  of  the  unity  of  ipeeifie 

"  8.  Moreover,  when  we  are  able  to  (race  the  history  of 
a  SpecieB  in  time,  we  find,  in  the  majority  of  instances, 
that  there  is  a  distinct  indication  of  a  paucity  of  indi- 
TiduaU  as  we  approach  the  epoch  of  its  first  appearance. 

"  9.  And  when  we  are  dealing  with  well-marked  and 
continuous  areas  of  species  belonging  to  the  present 
epoch,  we  find  that  there  is  vithin  such  area  the  indica- 
tion of  a  point  of  maximum  development  of  individuals, 
around  which  the  numbers  diminish. 

"  10.  We  infer  from  these  facts  (8.  and  9.)the  probabi- 
lity of  a  single  point  of  origin  for  every  species  within  its 
centre  of  occupation. 

"  11.  In  the  course  of  time,  however,  it  is  possible  that 
the  area  of  occupation  of  a  species  may  become  removed 
from  the  point  of  origin,  or  may,  after  being  removed, 
eventually  return  to  its  original  position. 

"  12.  Theindicationsof  a  single  point  of  origin  for  each 
species,  combined  with  the  fact  that  we  have  no  know- 
ledge or  experience  of  the  individuals  of  any  species 
being  produced  otherwise  than  from  individuals  of  its 
own  kind — in  other  words,  that  we  have  no  knowledge 
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of  any  other  relationship  between  the  individuals  of  a 
species  than  that  of  descent — leads  to  the  inference  that 
each  species  originated  from  a  unique  stock  or  prototype, 
consisting  of  a  single  being,  or  pair  of  beings,  according 
as  would  be  required  for  propagation. 

"  13.  Hence  the  point  of  origin  within  a  specific  centre 
is  the  point  of  appearance  of  the  prototype. 

'^  14.  How  that  prototype  originated  we  know  not ;  but 
the  doctrine  of  specific  centres,  originating  each  with  a 
prototype  of  its  own,  is  necessarily  opposed  to  the  hypo-, 
thesis  of  the  evolution  of  all  species  from  one  first  form, 
without  respect  to  the  superiority  or  inferiority  of  the 
form. 

^*  15.  That  the  prototjrpe  presented  the  specific  cha- 
racters (i.  e.  distinctive  and  constant  features)  of  its  de- 
scendants, is  an  hypothesis  rendered  probable  by  all  that 
we  know  of  the  history  of  species  in  space  and  time. 

'^  16.  The  observation  of  the  distribution  of  species  in 
space  and  time  indicates  geographical  areas  and  chrono- 
logical epochs  — points  in  time  and  space — where,  as  it 
were  in  preference,  many  species  originated  in  groups. 
These  we  term  centres  of  creation^  and  the  phenomena  of 
provinces  are  linked  with  the  existence  of  them. 

**  17.  The  value  of  Palaeontology  to  Greology  depends 
on  the  assumption  of  the  constancy  of  specific  types,  and 
the  unity  of  their  centres  or  areas  of  occupation  in  time. 

"  18.  What  is  true  with  existing  species  should  be 
a  priori  true  with  extinct  ones,  since  we  can  clearly  show 
that  all  known  creatures,  recent  and  fossil,  are  members 
of  one  biological  system.** 
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No.  IX. 

0»  the  recent  Origin  of  Man, 
Kote  to  p.  4B4. 

A  discovery  of  fossil  humoH  rtmains  has  been  recentljr 
made  under  ctrcumsluices  irhich  appear  to  me  to  call  for 
much  more  close  examination  than  (as  far  as  I  am  aware) 
appears  to  have  been  hestowed  on  the  cose. 

The  statement  to  which  I  refer  is  giren  in  a  paper  on 
"  The  Railway  Cuttings  at  Mickleton  Tunnel,"  &c.,  by 
G.  E.  Cravej,  Esq.,  Quarterly  Geological  Journal,  Feb- 
ruary, 1853,  p.  32.,  where  the  fact  of  the  occurrence  of 
these  remains  is  passed  over  without  any  comment. 

The  annexed  sketch  is  taken  from  that  accompanying 
the  paper,  the  proportiotu  only  being  exaggerated  for 
clearness. 


The  material  facts  are  briefly  these:  —  The  section  of 
the  hill  presents  a  basis  of  lias,  immediately  over  which 
is  a  mass  of  yellow  and  red  sand,  clay,  and  gravel,  form- 
ing the  summit ;  on  the  northern  side,  sfYer  a  mass  of 
superficial  detritus,  there  was  displayed  what  had  been  a 
small  hollow  or  depression  in  the  slope  of  the  hill,  the 
upper  part  of  which  was  filled  up  by  an  ancient  peat  bog, 
containing  bones  of  various  animals,  probably  of  exisliog 
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4.  In  this,  treei  then  grew,  their  roots  striking  down 
into  the  clay;  their  stumps  being  found  in  titu,  with 
various  other  vegetable  remains  in  the  sand. 

5.  After  the  trees  had  fallen  and  decajed,  a  peat  bog 
formed  on  their  site.  All  these  events  must  have  re- 
quired a  long  series  of  ages.  The  peat  bog,  when  at 
length  formed  fuUj,  must  have  remained  such  for  a  very 
long  period  (o  account  for  the  great  nvtnAer  of  remains  of 
various  animals  —  oxen,  horses,  deer,  hoars,  and  ^ozes  — 
all  collected  in  so  small  a  space. 

6.  After  this  the  peat  dried  up,  and  the  whole  became 
covered  with  a  deposit  of  loam,  sand,  Sic.,  which  over- 
spreads the  side  and  top  of  the  hill,  but  whose  date  is 
not  explained,  and  which  forms  the  modem  surface  and 
contour  of  the  hill. 

Considering  the  very  long  series  of  physical  events 
which  thus  mutt  have  occurred  ttHce  the  human  remaint 
itere  imbedded,  it  becomes  an  important  inquiry  to  en- 
deavour  to  settle  the  probable  relation  of  these  varioos 
changes  to  any  known  epochs  of  geological  action. 

I  merely  wish  to  place  these  facts  in  a  prominent  light 
for  the  sake  of  exciting  inquiry  on  the  part  of  those 
better  able  to  judge,  and  without  pretending  to  offer  an 
opinion  on  the  point.  The  question  would  probably 
involve  attention  to  the  repeated  series  of  changes  of 
level  and  condition  which  have  occurred  in  the  long 
period  since  the  pleiocene,  especially  as  illustrated  by 
the  researches  of  Mr.  Trimmer." 
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Cabinet  Gaartteer      .        >       .        .  •     7 

Darrlea's  Morocco    -        •        .       •  •   Si 

Hall's  Larae  Library  Atlas       .       .  -     I 

Haghes's  Aastraliaa  CoJonlcs  •        •  •    SI 

Jesse's  Russia  and  the  War     •        •  •    IS 

JobBSton*s  General  Gaaetteer           -  -    IS 

U*CaUoch's  Geographical  Uietlaaaiy  -   U 

,,         Russia  aad  Tarkey       -  -SI 

MUaer'a  Baltic  Sea                    •        -  .    II 

Marra/'s  KncycIopsMlla  of  Geography  -  H 

Sharp's  British  Gaxctteer          •  •   M 

Whcalcr's  Geograpby  of  Harodotaa  -   M 

Juvenile  Books. 

Amy  Herbert     ......  S 

Comer's  Children's  Sunday  Book  ^       -     I 
Karl's  Uaaghter  (The)       .•..!» 
Kspcricncc  of  Life   •       -       •       •      .  S9 
Oertrade  •        •        •        •        .       •   S> 

Hoaitt's  Boy's  Country  Book  -        -       -11 
„       (klary)  Chlldraa'a  Year      •      .   II 
Kathariae  Ashtou  •        •        •       .   SV 

Lady  Uaa  aad  her  Qaceadeaa  •       •       .   IS 
Lanetoa  Parsonage  •        •       .   SO 

Mrs.  Marcet's  Conversatloas  •        •    16  *  14 
Margaret  Perciral  .       .   SB 

i*ycroft'sKBglUhRaadiag       ...   19 


Medicine  and  Snrgexy. 

Ball's  Hlau  to  Mothers  .        .       , 

(,     Maaaaeaieut  of  Children 
Copland's  Dictionary  of  Mediciaa  - 
Gust's  Inraiid'a  Own  Book 
Hollaitd'a  hiental  PhydolofT    • 
Latham  On  Diaeaaes  of  the  Heart     • 
Little  on  Treatmcat  of  Dc&>ra»ltJ«a 
Moore  Oa  Health,  Dlseaae,  aad  Rcmady 
Pcrelra  On  Food  and  Diet         •        . 
Psycholof  irai  laqairica    •        •       .        , 
Reece'a  Medical  Guide      ... 
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mscellaneoas  and  General 
Literature. 

AtklasoB^  Sheriff  Law     -        .        .       .     | 
Aastia's  Sketches  of  Oarmaa  Ufa  -     6 

Carllale's  Lectarea  aad  Addraaaca  •  -  S9 
Chalybaeaa's  Specelatlvc  PhUoaoaky  .  8 
Oefeace  of  JScfi^se  V  FMf A  -  .  .9 
BcUpac  of  Faith  .....  g 
Greg's  Kasays  oa  Pollttcal  aad  Social 
BcICBcc  •        •        •        .        .     9 


PDcby  Mid  tlie  Dn 


Political  Eeonomf , 

Buleld's  Statistical  Coat 
Caf  rd's  Letter*  on  Affrlcali 
Fnnda  od  Life  Atemrancc  • 
Oref'a   RMajn  on    Politic! 

Science      ... 
I^alnf  *■  Notes  of  •  TravcU«l 
M*Cnllocli*s  Geofrarhlcal  Q 
t»     Dtctionarj  of  Co^ 
M      London     •        >    • 
»,     StatUtles  of  the  Bi 
If  arect's  Political  Reonomy 
WlUich's  Popular  Tkbles  • 

The  Sdenoes  in  0% 
Mathematioi 

Bonnie's  Catechlam  of  the  StM 

„       on  the  Screw  PropcUl 
Brands**  Dictlonarf  of  Sclen* 

„        LertnrcB  on  Organic 
Cretr's  CItU  Rnrineerinf 
DelaBeche's  Oeolofr  of  Com« 
,.       *s  Geolof teal  ObscrT< 
DelaHhre's  KlentrfcitT  - 
Paradajr's  Non-Metallic  KlcMcnt 
Fnlloni's  ManreU  of  Science    - 
Herschcrs  Outlines  of  Astronoa 
Holland's  Mental  Pbysloloff 
Hninboldt's  Aspects  of  Natwra 

».  Cosmos 

Hnnt^s  Researches  on  Light    - 
Lardoer's  Cabinet  Cfdopindln 
Mareet's  (Mrs.)  Conversations 
MoscUf's  Rnfineerinf  and  Arch 
Owen's  Lectures  on  Conparatlve 
Onr  Coal  Fields  and  our  Coal  PI 
PcBchel's  RlemenU  of  Phfslcs 
Phillips's  Fossils  of  Cornwall,  « 

M      Mineralocy 
(,      Guide  to  Qcologj 
Portlock's  Oeolovy  of  Londondi 
8nie«*s  Klectro-MetallnrgT     . 
Steam  Snirine,  bj  the  Artisan  01 
Tate  o^  Strenttb  of  MaUrlals 
Tbdd's  Tables  of  Circles  . 

Wllton*s   Rlectrldtj  and    th« 


Telegraph 


Kiural  A 


i^  -    J 


I  JLLPHABETICAL  CATALOGUE 


5W  WORKS  AND  NBW  EDITIONS 


.  LOKGHAN,  BROWN,  GREEK,  ucd  LONGUANS, 

PAXBRNOeTER    ROW,  LONDON. 


on'a  Hodern  Oookery- 

t  Ail^mt,  Plus  ud  Wosi- 

SelMt  Wotki   of  the 

laUlnl  •>'  CilUnl  tnttm  *r 

■Poema.   Bylbtthew 


,(OJ-Sti«rUM«V|  or. 

In      NMcn  i     lnurplnMi  i 

4(0,1— The  BUp^as 


AtUnaon,  (WJ— Ilie  Chutchi 

Id  iliiElMti  itnlDi  a>*A^lni^ 

Bill  ••  Iki  Oonmuil  si  all  Hmtou  •» 
lonrrtHd  l>  B<nU><  R>U(1ilD.  BiWiL- 
UuAnunu.    ■nU.fn.Frialdi. 

Anttia.— OermAnv  from  1760  to 


.—Ovrmtmtl 


Joannx  Balllle'i  Dnnutla  uid 


Baker.— The  Blfis  ud  the  Hound 


BalArax.— Sketehw  of  English 


Bwter- — Homer's 


•CTcrai  spcciBeiia  of  ^ 
Remirks  on  the  Caltinl 
8oiU  In  dlffereat  8lt«mtU| 
the  UftC  of  LmudXowdM,  Li 

KiUera*    Fknaerat   and    \ 
Itioni  corrected   and  #4 
DoHAiJieoir.    Sro.  10«.  M. 


Berkeley.— BemlnlMi 

Huntkiniin.  Hj  the  Honoonl 
F.  BBRKsur.  With  fow 
Joha  Leech  (one  coloared).   i 


BlAck'B  Pnietical  Ti^ 

Bretriuf.  bated  od  Cheailcal 
mlcal  PriueXpieB  i  With  Formvl 
Brewers,  and  InBtractloni  for  I 
lice.    New  Bditloa,  with  A44 
price  lfl».  M. 


Blaiiie*8  Eneyclopedia  e 

Sportai  or,  a  coaiBlete  Accoant, 
Tractical,  aad  UeecrlDtWe,  of 
8hootlDf ,  KUhlng,  BaclDf ,  and  < 
Sports  and  Athletic  Aniuraici 
prceent  dar.  With  npwarda  of 
c«l».  A  New  Editlon^thoroayl 
by  H&aar  HixoTim,  sphbmbii 
A.  O&AHAM  I  with  naaeroaa 
lllaatrationa.    Sto.  price  hOt. 


Blair*B  Chronological  ai 

torical  Tablet,  from  the  Creat 
present  Timet  with  Additions 
rectlons  from  the  moat  aathcuti 
Incladinf  the  Compatatioa  of  8 
ronncctin*  the  Period  from  the 
the  Temple.  Under  the  rerlsi* 
Hsitmr  l^ixis,  K.H.  New  Ed 
correcUoiu.  Imperial  Bro.  price 


Bloomfield.— The  Greek 

meat  t  With  coploas  English  Noti 
Philological,  aad  Kzpianatoi 
formed  for  the  aac  of  adfi 


ruBLidUBD  BY  LONGMAN,  OBOWN,  ako  Co. 


A  Defimee  of  The  Belipee  of 

fUtk,  br  Ito  Aathor  t  Bclaf  •  R^olsdcr  to 
ProfcaMT  N«vaui*«  It^ftm.  Sccoad  Bdi. 
tloa,  i«tIm4.   PoM8f0.pnc«i«.Mi 

The  Siigliiliiiuui*8  Greek  Oon* 

eordaac«oftheN«vTe«U«icatt  Being  mi 
■Itoipl  ai  •  Verbal  Coaucsloa  betweea 
tlM  Greek  and  the  BufflisliTaBUt  Includia* 
a  CoBcordaBca  to  the  Proaer  Naatca^  with 
ladexeaOreek'Ra^sh  *ad  BnclUh •Greek. 
Mew  Bdltfam,  vltk  a  aew  lades.  Boyal 
Bro.  f  rice  49>. 

The  Sngliihman'e  Hebrew  and 

Ckaldee  Coaeotdaace  of  the  Old  Tcata- 
Bcot  I  BelBf  aa  attempt  at  a  Verbal  Con- 
■esioa  between  the  Original  and  the 
Barilah  Traaalatlona  i  with  ladezea,  a  Llat 
of  the  Proaer  Naaiea  and  their  Occarreacea, 
ote.  1  Tola,  rojal  8to.  price  iSS.  ISf .  6d. ; 
laiya  papart  i84. 14a.  6d. 

Ephemera.—  A  Handbook    of 

AafUuff  :  Tearhlaf  FI7  nahlnr ,  lYolUnr, 
Bottom  Vlahiiig,  and  Salmon  Klaalnf^  wlta 
the  Natural  Hiatory  of  River  flab,  and  the 
beat  Modea  of  Catchlag  them.  By  Epkb- 
afaaA.  Third  and  cheaper  Edition,  cor- 
rected and  ImproTCdi  with  Woodcota. 
Fcp.  Bra  price  <i. 


Sphcmenu-^The  Book  of  the 

Balaaon:  Comprlalnr  the  TlieorrtPrlnciplea, 
and  Practice  of  Flf-i^ahing  for  Salmon  1 
Uata  of  food  Salmon  Fllca  for  tiftrr  good 
Biver  ia  the  Rmplre  ;  the  Natural  Hlatury 
of  the  Salmon,  ail  Ita  known  HaUta  de- 
acrlbed,  and  the  beat  war  of  artlBciallf 
Breeding  It  explained.  With  namcrooa 
colonrcd  BngraTlnn  of  Salmoa  FUea  and 
Balmon  Fry.  B7  ^■auBBA  1  aaalated  bjr 
Ahbaxw  Tovne*  rep.  Sro.  with  coloured 
Plat«a,piice  14«. 

W.  Enkine,  Esq.— History  of 

India  nader  Baber  and  Hamifun,  the  Flrat 
Two  Sorereigaa  of  the  Hoaae  of  Talmar. 
Bf  WuxiAMBaaKnta.  Kao.,  Editor  of  l/e- 
meirt  •ftke  Bmp«rT  Bmitr.  S  Toia.  Bro. 
price  £1 12a. 

Faraday  (Professor).— The  Sub* 

tict-Matter  of  Six  Lectarea  oa  the  "Non* 
etalllc  Blraacntv,  delivered  before  the 
Mcmbera  of  the  Royal  Inatitatlob  la  1863. 
by  Profaaaor  FAmAOAr,  D.C.L.,  F.R.S., 
etc.  Arraajrcd  by  permiaalon  from  the 
I..cctarcr*a  Notea  br  J.  SoovrsAjr,  M.B. 
Fcp.  Bra.  price  ia.  M. 


Norway  in  1848  and  1849 1  con 

talnlngRaablea  among  the  Viclda  and  Fiord  a 
■      -  '  Wt         '    -     -       -^     - 


of  the  Genual  and  Weatcrn  i>latrlcta  s' 
Including  Remarlu  on  !u  Political,  MUltarr, 
Bcclealaatlcal,  and  Social  Organlaatlon.  By 
T9U>acAa  FonaaTBR*  Baa.  i  and  Uaateaant 
M.  B.  BioooLpa,  Roral  Artillery.  With 
M^»,Woodcau,and  Platca.  Sro. price  18*. 


rrands.  —  Annals,  Anecdotes, 

aad  Legcadai  A  Chronicle  of  Life  Aaaur- 
aaee.  By  John  FaAircia,  Aathor  of  Tht 
UUlorp  of  tkt  Bmmk  •/  Kmglmmdt  etc. 
Poat  Bro.  price  8«.  M. 

milom.— The  Marvels  of  Sci- 
ence aad  their  T*atiau»By  to  Holy  Writ :  A 
Popular  Syatem  of  the  Sclearea.  By  8.  W. 
FoLXOM,  Baa.  The  Eighth  aad  cheaper 
BdiHtmt  with  anmeroaa  lUaatrationa. 
Poat  Sro.  price  fob 

The  Poetical  Works  of  Oliver 

Ooldamlth.  Bdlted  by  Boltom  CoaifxTt 
Baq.  Illnatratod  by  Wood  EnirraTlnga,  from 
Dealgna  by  Membera  of  the  Ktchlog  Club. 
Square  crown  Sro.  cloth.  Sl«.;  morocco 
£i,  lU. 

Oosse.— A  Naturalist's  Sqfoum 

ia  Jaoaalca.  By  P.  H.  Ooaaa,  Baq.  With 
Platea.    Poat  Bro.  price  14#, 

Essays  on  Political  and  Social 

Scleace.  Contributed  chiefly  to  the  S4in- 
hmrgh  Arvlrw.  By  Wixjuam  A.  GaKo« 
S  TiHa.  Sro.  price  34f. 

Oomey.  —  Historical  Sketches 

lUuatratlng  aome  Memorable  Erenta  and 
Bpocbap  from  a-o-  140U  to  a-o.  1M6.  Br  the 
RcT.  John  rflAMroBir  OoawBrt  ai.A. 
Fcp.  Sro.  price  7«.  Cd. 

Owilt.- An  Encyclopaedia   of 

Architecture,  Hlatorical,  Theoretical,  and 
Practical.  By  Joobph  Owilt.  I  llnatrated 
with  more  thaln  1,000  Bngravinga  ou  Wood, 
from  Dealgna  by  J.  8.  UwiLt.  Third  aad 
ehemp0r  Kutioa.   Sro.  price  42t. 

Sidney  Hall*s   Oeneral  Large 

LIbraiT  Atlaa  of  FlAy-lhree  Mapa  (alae  20 
ia.  by  16  lu.)«  with  the  Dhrlaiona  and  Boand- 
arlea  carefully  coloured  i  and  an  Alnha- 
betlcal  Index  of  all  the  Namea  contained 
in  the  Mapa.  New  Edition,  corrected  from 
the  beat  and  moat  recent  Authoritiea  i  with 
the  Rallwaya  laid  down,  and  many  entirely 
new  Mapa.  Colombler  4to.  price  M.  U. 
haU»r«8ala. 

Hamilton.— Discussions  in  Phi- 

loaophy  and  LIteratnre,  Education  aad 
Unlreralty  Reform.  Chiefly  from  thtf  Sdla- 
hmrgh  Iterfewi  corrected,  rindtcated,  en- 
larged. In  Notea  and  Appendlcea.  By  Sir 
VfisJ.iAM  Hamiltoit,  Bart.  Second  Edi- 
tion«  with  Additlona.    Sro.  price  81a. 

Hare  (Archdeacon).— The  Life 

of  Luther,  In  Foriy-el^t  Hlatorical  En- 
graringa.  By  QoaTAT  KOme.  With  Ex. 
planatlona  by  Archdeacon  Habb.  Square 
crown  8*0.  C"  '**  pfM. 


Gcone  Laval  Chcatcrtoa,  ■ 
PtebUTnlB  J>«paitmenc  of  t 
tUlcrj,  •abacqaentljr  a  Capiat 
of  Colnaibla,  and  at  pteMit 
tb«    Uoaaa   of  CorrccUoa   ■ 
irUUU.    1  voU.  pott  8re.  prlev 

Ohevreiil's  Frindpleft 

BOOT  aud  Coutratt  of  Colowt 
Appuratiuna  to  the  Aru  :  Ind| 
iBK,  Interior  Decoration.  Tap4 

eeu,    lloMlci.    Coloured  GM|i 
tainlngt    Calico     Priutluf. 
Priattaff,  Map  ColoarlnK,  Drtmi 
and  Flower  bardenloft,  etc.    IVt 
Chabu»  MAmnx.(  and  lUaa|| 
Diagfaaa,  etc.  Cro«rn  Bro.  pricf) 

Clinton.  — The   AntoUci 

and  Uterarf  Jonmal    of  tlie  IM 
Frnea  Clinton,  Kk4-t  M.A.    Autl 
FmMti   HtlttnM,  the   Fmtti  Rom 
Edited  bf  the  Rev.  C.J.Fymbs  C 
UJi,,  Rector  of  Cromwell,  NntU. 

[la  fl 

OonverMtionB  on  Botany. 

RdllioM.  improved ;  with  3S  PUt< 
8to.  price  7«.  M.i  ot  with  the 
eolourcd(  lit* 

Conybeare  and  Howson. 

Life  and  Kpistlei  of  Saiut  Paal 
prUiaf  a  coanplete  Biomphr  of  the 
and  a  Tranalatioa  of  hi*  Epiatles 
ill  Chrouoloirical  order.  By  the  R« 
CowYasAKB,  M.A.,  and  the  Re 
Howw>if,  M.A.  With  40  Steel  PI 
100  MToodcau.  2  toU.  4to.  prke  d 

Dr.   Copland's    Bictiona: 

Practical  Medicine  t   Coupritiuf 
Patholof  f .  the  Nature  aud  Treat 
DUeaaei,  Morbid  Structnree,  and 
ordere  eapedally  Incidental  to  Clii 
8es»  and  to  the  different  Epocha 
with  ••mcrona  approved  Formula 
Mediclnea  recommended.    V«A«.  I 
8vo.  price  iO  1 


The  Engllihniui'i  Breek  0 


The  Engllilunan'*  Belmw  uid 


BpbciiMn.—  A.  HaadtMMik    of 


BphoDtt*.— Tha  Bock  or  tlu 
W.  Enklne,  Em].— Hlitory  of 


MSaitAS,  OKOWN,  , 


TnneU.  —  Aniwla,  Anaedstei, 

•Mi  Wn''  I  A  Cknaida  of  Uta  Auin- 

FiiUcm.-The  Murelj   of  Sd- 

Th«  PdcUoJ  Wsrtu  afOUTcr 


'^*(??«"^-'!*j"'! 


184Si  eon- 

rkl.  ud  B«c|jhl  OTtulHLoa.    1^ 


Ooue.— &  KRttmUat's  flq|oaru 
Euafi  on  PoUtlul  and  SoeUl 
Qnmey.  —  Hiftortnl  Sketehe* 

Kp«^lrMi.>.  lUluin,  IMa^BMbi 

Owllt.  —  An  EnerclopsdiB  of 
Sidney   Hall's    Oenena   Luge 

Hamlltan.— DtwnBsIou  In  PU- 


H«n  (Atchdraeon).— The  Uiie 


•»*«  "ore  tkjfi*  il£'«*"  •*  •  Hw 
'ep.  »ro.  priee  «t.  wSSSSli  ^**  '^*«* 


Hanw.— An  Iiitndiiett«n  to  the 

CllUri]  SlDdr  ul  Klw>Ml<  tl  lfa<    Hoi' 


Home's  Oompendloiulntrodae- 


Howltt,— The  Children'*  Tear. 


Havltt.^The  Rnial  Ufe  ofSng- 
Howltb-Vltlta  to  Eemukable 

Seeond  SerUi.ebltflyliitlie 


HndMn'i    Ezeentor'i    Oidde, 


Bolbert.— The  Oospel  rereftled 


i'    WllkrhuudM-frBorilBn 


PHt  In.  1^  M.  iliiik  I  ai  IB  l«».    rmil 

HmnphTcra.— SentJmenti  and 
Bant.— Xe«euKhet  ontilglitln 


Kn.  JauMon'B  Legends  of  the  , 


•I 


.L 


ru-JTE 


J.fcTljL'i?^'  "huo. 


5rs 


^*«"rf»  and  the  V 


•  'WM.  Wro.  price  2 


^«»7.-The  Ufe  .,  »v-  - 


T  LOMOHAN,  BBOWN,  ikd 


LARDNER'8  CABINET   CYCLOPiCDIA. 

■IB  JaUS  HACKItrAsU 


m  Tkni  BUmaii  u«  BUr«M  > 


I,  Bf<«Ul->  (mlcl,  .  .  'lilt'  ulu. 
1.  CtoliT^  HarttlH  art  lb 

tl  D>lliii|uoi>Kiibdllli»^l'Tol.'  li^U. 
*.  IhrBuw-i  Cinlitrr  '  I  tX'  Ii.'m. 
t.  DuEu'i  HM»r  •'  ■>«- 

'■"i5:;:'.si-i,!S;!:"'  ^'.^ 
I  SisST-'I^' ■•'■■"■ 

a.  SnlluV  HlH«T  sVlki 


. Mid  Wat«r.    K«w 

•ad  comcUd  I  with  •  e*l«w«4l 
toff  tk«  e«aMmlT«  AUita4«  vti 
Fcf .  tv«.  pric*  i«.  M. 


iw31 


KirtliiMai— Chmeh  Bli 

Km! aad  t  Bciac  •  Sketch  of  tlM| 
tb«  Charch  oTKiicUmI  from  ll 
Tlaet  to  tlio  Period  of  the  Bdl 
Bf  tlM  R«T.  Asnivm  MajitiMU 
Ut«  Pellov  of  Trioltj  CoUcf  e,  q 
llao.  f  ric«  6«. 


Kauiider's  Biognphical 

•af7 1  coMcUtiaf  sf  Memoir*,  BkcMi 
brief  Notice!  off  above  II.OUUC1 

-"-  Mid  Netloos,  ^ 
Utorv.  liffbtki 
,  MM   broent  I 

.__   ,  jer  IMS.     Fep.  • 

elolh  I  boud  ia  roM.  lit.  1  calf,  Ui 


of  All  AfM~Mid  Niuloas./S 

hi 
tbe  close  uf  tEe  year  I8H.     Fep. 


•ont  of  all  Af.- 

EarUett  Pertedof  HUtor 
rerleed  ihrouffhoat 


Kacuider*!  Hijtorical  Treu 

comprUiaff  a  Oeaeral  Introductory  < 
of  Universal  HUtoff7,AMrleot  and  M 
and  a  Series  of  separate  Histories  o 

Jirinclpal  Nation.     Nc«  Kdliion  1 
krovffhont,  and  bronffht  down  to  tl 
sent  Time.     Pep.  tvo.  lOe.  cloihi 
lS«.|cal41St.M. 


BCaimder*!  Sdentifie  tnd  ! 

rarr.  Treaanrjr  t  A  New    and  Popal 
cyclopmdla    of    Bclcnee    and   the 
Lettres  1  lueludinff  all  Branches  of  S 
and  every  subject  connected  with 
tare  and    Art.     New    Edition.     Fc 

Cice  lOc.  cloth  1  bomnd  in  toan,  LSi 


Kaiiiider's  Treiiory  of  Nai 

Hlstorr  1  Or,  a  Popniar  Dictlonarr  0 
mated  Nature  1  U  ^^llB^-Jhn  *^ 


.laBID  IT  LONGMAN,  BBOWN,  J 


Hear*.— Mkn  and  hla  KoUtm. 
Moon.— Tlu  PovBT  of  Uie  Soiil 

Keu«.— The  Um  sf  the  Bod;  In 
Howe.— Healtli,  Dtowe,  and 

Ramtdr,  fVilUvIr    tut   hkOmU*  coa- 

Moon.— HunolTS,  Journal,  and 


PoHnll,  ui  It  Pluo,  |iln  >£. 

■ooie.  —  Songt,   Ballada,   and 
■oore'i  Iilita  Melodle*.    Now 


Moore's  Izlah  Melodlei.   lUns- 


Moon'i  Ulla  Seokh  i  An  Orl- 

iHUnlaltitsa  St  Mr.  ttetm-t   PoMlcd 

Moore'i  Lalla  BooUii  An  <M- 

A  In  cIipL.1  gl  II.  Oriftaal  tdlUu,  Ib 

Morton'!  W"^«*'  of  Fharmaoy 


Moaeley.-^lu  Meelumlcal  Prln- 


Mnrc— A  (Mllcal  Wttacj  of 


■"  ui^^i  ui  smu  a< 


Ncsle.— The  Blehea  that  bring 


NMae.-The  Eartblr  lUsUng 
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J/ Owen  Jon.,    f.r'i'^'''"**' 


T  LONHHAN,  BROWS,  ai 


FnlmHi'a  Tade-Keemn  af  Tlj^ 


Vjen^'t  Com 


Gounc    tf  Xngllib 


Dt>  Beeee'i  Medleil  Oulde)  tet 

CsBpriiWi  «nipl>t>  MHm  IMwoh- 
(«r*»  ud  ft>nclU«JTr«UH  «  «lit  Aladn- 

^a"       -     -    ■ 


ti'i  lUiutiAtcd 
Str  J<  BicbudMii't  Joimul  of 
Horaenuuwhlpi  or,  the  Art  of 

Honti.    Bjr  CiplSii  Hicmimir,  U»  ol 


Blddle'i  DUannd  Latln-Eus- 

Uah  MctkHvj  ;  A  Oahla  14  tk*  HnalM, 

Klrers't  Bose-  Anwtenr'o  Onldc) 


Dr.  Bflfefi  Theikiirai  of  Eng- 
Bowton*)  Debftteri  A  Berles  of 
Letten  of  Bubmel  Ii«dy  Bw 


St.  John  (b.>— The  Indlui  Ar- 

I!ic"ju"'  "' '"'   '  '"'■"  "^  "^ 

Hr.  St.  John'i  Work  on  Egypt. 
I.U.  A.  tprU"  nip(«.t.  ■./.■■I 
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NEW  W0BK8  AMD  NEW  EDITIONS 


St.  John  (J.  A.)— There  and 

Bmek  Agala  la  8«wek  of  Bmmtj.  Bj 
J.A.8T.Jowr.    Sf«U.|^oct 8fO.su. 

The  Sainte  oar  Example.  By 

tk«  AuWr  of  Lttt9r$  r»  mg  Umkuiru 
PrUn4»,  dc    Fcf .  8to.  prfcc  7<* 

Sehmita.— natory  of  Chreeoe, 

froan  th«  Burliest  "nam  to  tk«  Takiiic  of 
CoriaU  hj  the  Roomb*.  B.C.  146,  ■uOalr 
bo«e4  «poa  BUbop  TUriwmll'*  History  of 
Orecec.  Br  Dr.  IdwMBAiU)  flcaJtm* 
PJ1.8.K.  Rwtor  of  tke  Hlfh  School  of  EdI*- 
b«ffh.    Now  BdttioB.    iIm.  rrice  7«.  M. 

Sir  Edward  8eaward*8  Narra- 

Ut*  of  kU  Skipvrcck,  aad  eoMcameat  DU- 
rorery  of  ceiUta  Ikuod*  in  the  Caribbean 


Third  BdltWn.    9  toU.  poet  8vo.  tli. 
— Ab  ABAiBOMXjiTt  ia  Idmo.  prlco  3«.  W. 

The   Sermon    in  the   Mount. 

Printed  br  C.  Whlttiagham,  oolfbralr 
with  the  Tkmmh  Blbltt  bovadnad  chupea. 
64bo.  pcko  Klfhtcoopeaec. 

The   Sennon   on  the   Mount. 

Printed  on  SUvori  with  Plcton  Snbjeets. 
niuncrooa  Londeespe  and  llinatrative  Vif. 
nettea,  and  lilnaiinaud  Bordera  In  Gold 
•ud  Coloors,  dealcned  bj  M.  Lkpsllb  do 
Bou*Oaxxam.  Sqoarc  18au>.  price  tn 
ornamental  boarda.  On*  Guinea  (  or  Sit.  M. 
bonad  la  Morocco. 

Self-Denlal  the  Preparation  for 

Raster.  By  the  Aotbor  of  Letttrt  fe  mg 
CteAaown  I^«hI«,  ot«.    Fcp.  8to.  2«.  M. 

SewelL— Amy  Herbert.    By  a 

Lady.  Bdited  by  the  Rer.  W.  Sawvxx, 
B.D.  Fellow  and  Tutor  of  Exeter  CoUere, 
Ukford.    New  Edition.    Fcp.  8to.  price  •«. 

SewelL-The  Earrs  Daughter. 

By  the  Author  of  ilaip  Btrhtrt.  Edited 
by  the  Rer.  W.  Sawaix.  B.  D.  t  toU.  fcp. 
8to.9«. 

SewelL-Oertrude  i  A  Tale.  By 

the  Author  of  Amg  U frier t.  Bdited  by 
the  Rev.  W.  Sawsu.,  B.O.  New  EdiUon. 
Fcp.Sfo.  price  (to. 

SewelL— Laneton  Parsonage  i  A 

Tkle  for  Children,  on  the  practical  Uae  of 
•  Portion  of  the  Church  Catechism.  By 
the  Author  Amp  Htrhtrt.  Edited  by  the 
Rev.  W.  SawBxx.  B.O.  New  Edition. 
S  vols.  fcp.  8to.  price  \U, 


Che  Aathor  of  Amtf  J7#rft«rC  _ 
the  RcT.  W.  SaVBix,  B.O.  New 
S  vols.  fcp.  Sro.  prico  ISk 


By 


Bgthti 


AmtUr, 


Katharine  Aahton.    New  Edi- 

tioa.   S  vols.  fcp.  8ro.  ptiee  ISft. 

The  Experienee  of  Lifb.    New 

Bdltioa.    Fcp.  Bro.  price  7*.  M. 


Beading!  for  a  Month  Prepara- 
tory to  ConCnnalloB  :  Compiled  tnm  the 
Worfca  of  WrUcra  of  the  Xnriy  aad  of  the 
Eagttsh  Church.    Fcp.  Bro.  price  te.  W. 


Beading!    for  Every  Day  in 

Lcat  :    Compiled   from   tho  Writingu    ef 
BisBor  jBaaM  r  TAnoa.    Fcp.  Bro.  is. 


Sharp**  New  BritLah  GaBetteer, 

or  Topofr^hkal  DIctiOBary  of  the  BtMA 
Islands  and  Narrow  Seas  t  Comprlsiaf  coa* 
else  Descriptions  of  about  Sixty  Thoasaad 
Placea.  Seau,  Natunl  Feature**  and  Oo> 
Jects  of  Note,  founded  on  tho  beat  Aatho« 
ritiesi  full  Pattieulara  of  the  nnundnriM, 
Reflatered  Electors,  etc.  of  tho  Parlia- 
menUry  Borooghs }  with  n  reference 
every  name  to  the  Sheet  of  tho  Ori_ 
Surrey,  as  far  as  completed  t  and  ^  Ap> 

Ktndix,  contalninc  a  Genenl  Ylew  of  ths 
esoureca  of  the  United  Kiafdom.  a  Short 
Chrouolory,  and  an  Abstract  of  certala 
Resulu  oT  the  Coaaas  of  IHl.  S  vols.  Svo. 
price  £2. 16«. 


The  Pamily   Shakspearo)    in 

which  nothinf  Is  added  to  the  OrlfflBal 
Text  I  but  those  Words  and  Expr«iSoa« 
arc  *mll(#if  which  caanot  with  propriety 
be  read  aload.  By  T.  BowvLsa,  Baa. 
F.R.S.  New  EditloB,  la  volumes  for  dio 
Pocheti  with  W  Wood  BacruTlacB 
Deslfns  by  Smirhe,  Howard,  aa  ~ 
Artists.    6  vols.  fcp.  8vo.  price  lOi. 


*•*  Alao  a  LnaAmr  EBtnoni 
Volame.    hledium  8to.  price  Slsw 


Short  Whist  I  Its  Biae,  Pro- 
gress, aad  Laws  i  With  Obocrratioas  to 
mahe  aay  one  a  Whlat  Player.  Coataiaby 
also  the  Laws  of  Plqaot,  Caaaiao,  EcarM, 
Cribbare,  Bachfammim.  By  Major  A  *  «  •  •  • 
New  Edition  i  to  which  are  added,  Preceau 
forTyroa.  By  Mrs.  B****  Fcp.  Svo.  S«. 


Slndalr.-^he  Jonme;  of  Life. 


Wi  Roffer  de  Corerlej.   Tnm 


Smee't  Element*  ef  Eleetto- 


SnlUi'i  Ctoered  Annals.— Sacred 

or.  Tlu  HlalBi'  aU  Rdhrlon  •(  Ikt 
■cnlUlu,  Aurriuh  B>kTl°Aiiu.M*<«. 
roMua,  OhoM,  ud  Baauii  nll«Tl«d 

wmt  |!<1WI.)"  kt  ?«nt  iaA<S^i"h; 


m1    Aniulsi   Vol.   I.    The 


Saored  AtuuUa  i  Vol.  n.    The 


The  Wotks  of  ttu  Bev.Sjcliiey 

Mlakuib   BitJU.     Tknt  £d°U<>»°  u 

nti.    ani,  Mlk  PannH.  prica  Ht. 
I.  OmulHi  Id  Ous  Tiuiic.  •Ub  Pb> 

iil'pSln'.^lior'SriuJ'™' 


Sonthey'i  lift  of  Weflej)  tnd 


K>iim.K>q.  E4I»db|  II 


CwrHilnr-l.  clwlK  Puivni  irtil  Csl- 
bctlxu  Im  ika  Hlnnj  .ritaBBt  ibl 
Uunnn  !■  Rsjludi  1.  Ipnlil  CsUh. 
Iknii  ■>  THlaH  RIUBlnl  ud  TUdIdiIciI 
Bi>W«ni  l.AHl)tlnl>H«lit*  !■•!%•• 

■■rk  Cmmmmlmt*  B*tt.  HHplBU  I*  h 
fan  Slata-sriCIAL  COLUCTIOHS. 


MUtOkANDA. 

Robert  BonOuv'aConpletePoet- 

nllul*l9  rUHl.Tl<<tlb. 

Belect  Work*  of  the  BrltUh 


Sir  June*  Stephen*!  Leetima 
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